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PUBLIC NOTICES 





Number of Vacancies 
the Royal Airship Works, 
for JUNIOR DRAUGHTS- 


A exist at 
copsington. 
knowledge and expe- 
mechanical work are 


technical 
general 


Good 
rience in 
essential. 

Applicants must have practical drawing-office train- 
ing and be able to undertake the preparation of 
arrangement and detail drawings. 

Hours 42 per week net 

Salary up to a maximum of 52s. weekly (varying 
according to experience) plus Civil Service bonus, 

hich at present gives a total of approximately £4 

Other things being equal, preference will be given 
to ex-Service men. 

Forms of application 





may be obtained from the 
DIRECTOR OF AIRSHIP DEVELOPMENT, Royal 
Airship Works, Cardington, Bedford, to whom they 
should be returned when completed. 4041 


rown Agents for the 
OLONI 
COLONIAL GOVERNMENT 
APPOINTMENTS. 


APPLICATIONS from qualified candi- 
dates are INVITED for the following 
POST :— 





ASSISTANT ENGINEER REQUIRED by 
of IRAQ for the Irrigation 
probationary service, with 
iO years. 
wmcrements 
id home again 
‘andidates, 


M/1869.- 
the GOVERNMENT 
Department for two years’ 


the possibility of an extended contract fo 
Salary Rs. 650 a month rising bv ane 
of Rs. 50 a month. Free pas 

on satisfactory termination 





unmarried, 23 to 26 years ve passed 
Sections A and the A.M.I ations or 
hold profess! lifications recognised by the 
Institution ingineers “pting those 
examinatior have hau two years’ 
useful eX PSY .» taking their dearces, preferably 
in (a) meck * excavation and (Bs) well boring. An 
advanced knowledge of mathematics and physics 
which could be applied to bydraulic research is also 
desired 
Apply at once by letter, stating age and full parti- 
culars of qualifications and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W.1, quoting M/1860 4045 
+ 
of Northern 


( Yovernment 
Li IRELAND. 


NOTICE TO ENGINEER RING AND DREDGING 
CONTRACT® 
BANN DRAINAGE WORKS, NORTHERN 
IRELAND. 


invites TENDERS for 
extensive DEEPENING and WIDENING, through 
rock and other materials, of the LOWER BANN 
RIVER over its whole course of approximately 30 miles 
between Lough Neagh and the tidal portion of the 
river near Coleraine, Co. Londonderry; and for 
CONCRETE CONSTRUC TION WOR -; in connection 
with the installation of Three Sets of Flood Gates of 
the Stoney Type, together with AUXIL IARY WORKS 
for Navigation and Fisheries 

The drawings, conditions of contract, 


the Ministry of Finance 


specification 


and bills of quantities will be on view at the office 
of the Ministry's Director of Works, 113, Royal- 
avenue, Belfast, from 20th December, 1929, to 20th 


Office of Works, Storey’s- 


February, 1930, and at H.M 
8.W. 1, from ist to 3ist 


gate, Westminster, London, 
January, 1930, inclusive. 
“Instructions to persons 
Tender, the conditions of contract, the specification, 
and bills of quantities can be obtained on written 
application to the Secretary, Ministry of Finance, at 
15, Donegall-square West, Belfast, on payment of a 
deposit of £50, which deposit will be returned only on 
receipt of a bona fide Tender. No Tender will be con- 
sidered unless the “* instructions to persons tendering,”’ 
are fully adbered to, and unless accompanied by the 
bill of quantities fully priced in ink, showing the 
rate for each item Envelopes containing Tenders are 
to be addressed to the Secretary, Ministry of Finance, 
15, Donegall-squa:e West, Belfast, and marked “* Ten- 
der for the Bann Drainage Scheme." Tenders with 
bills of quantities will be received up to but not later 


tendering,”’ the form of 


than 3 p.m. on the 20th day of February, 1930 
Each Tender should be accompanied by a statement 
setting forth the contracts which have been under- 


parties tendering for the past six years 
particulars of works 


taken by the 
The statement should also give 
similar to that specified which may bave been carried 
out In the past by the parties tendering, together with 
the names and addresses of the engineers under whose 
supervision the works have been performed. 

The Ministry is not bound to accept the lowest or 


any Tender 
THORNLEY, 
Assistant Secretary. 


R. E. 


Ministry of Finance, Belfast 
llth day of December. 1929 3987 





of Sheffield Water 
DEPARTMENT 


Sa, oF BURBAGE RESERVOIR 
ND WORKS 
paumatayt ENGINEERS. 

APPLICATIONS are INVITED for the APPOINT- 
MENTS of FIRST and SECOND ASSISTANT ENGI- 
NEERS in connection with the Construction, by 
direct labour, of a Large Storage Reservoir and 
Works on the Burbage and Houndkirk Moors, situate 
7 miles from Sheffield 

Salaries £400 Te £300 per annum respectively. 

FIRST ASSISTANT.—Applicants must be qualified 
engineers, and have had practical experience in the 
design and construction of impounding reservoirs, 
with earth embankments, including the setting out of 
work and the control of workmen. 

SECOND ASSISTANT.—Applicants must be quali- 
fied engineers, and experienced in the preparation of 
plans and specifications for works of reservoir con- 
struction. 

The persons appointed will be required to enter 
upon the duties at once, reside in the vicinity of the 
works, and devote the whole of their time to the 
service of the Corporation. 

Applications, stating age, qualifications and expe- 
rience, accompanied by copies of recent testimonials, 
and endorsed “‘ First "’ or “‘ Second Assistant Burbage 
Engineer,’’ to be sent to me not later than Monday, 
13th January. Canvassing will disqualify. 


WILLIAM TERREY, 
General Manager. 


ity 


Waterworks Office, Sheffield, 
December, 


20th 1929, 4037 





Che Engineer 
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SITUATIONS OPEN (continued) 





A® ENGINEERING ASSISTANT is REQUIRED in 

the Research Department of a large English 
Eugineering Firm. Candidates should be graduates in 
physics or engineering, and, whilst some works expe- 
rience is desirable, it is not considerec essential. The 
work would be of a general character, but a knowledge 
of the fundamentals of heat transmission and fluid 
motion would an advantage, and applicants should 
refer to their experience in these matters.—Full par- 
ticulars of qualificetions, training and experience. 
with copies of recent testimonials, should be addressed 
3992, The Engineer Office. 3902 a 





A St88 TANT TECHNICAL MANAGER REQUIRED, 
i with first-class experience Condensing, Evaporat- 
ing, De-aerating and Feed Heating Installations for 
land and marine use, to take full responsibility for 
design and control drawing-office. Salary £500 to £650 
per annum, according to qualifications. State age full 
particulars of experience, salary required, and when at 
ae Replies will be treated in strictest con- 
ence 


Address, P6511 The Engineer Office P6511 a 





ALESMAN—not under 30—and, with not less than 
five years’ active selling experience. A high Stan- 
dard of Intelligence essential. Applicants are war 
that six months’ probationary training requires grit, 
without which training would be terminated.—Address, 
4046, The Engineer Office. 4046 A 





Wo ENGINEER REQUIRED for Large Steel 
Works and Rolling Mills on North-East Coast. 
Applicants must have had first-class experience in the 
Installation, Operation and Maintenance of such 
Plant. ihnical training and able to success- 
fully control men.—Reply stating age. qualifications, 
and salary required, Box “‘ H,”’ Kidd's Advertising 
Agency, Middlesbrough. 4044 A 





y TANTED IN THE PROVINCES.—TWO Qualified 
DRAUGHTSMEN REQUIRED temporarily for 
about three months, may become permanent if suit- 
able, experienced in detailing of Elevators, Con- 
veyors and Light Steel Work. State full particulars of 
experience, age, and salary required.—Address, 4038, 
The Engineer Office 4038 A 





HIEF or LEADING DRAUGHTSMAN REQUIRED, 

with Steam Wagon or Heavy Petrol Lorry expe- 

rience. Must be capable of taking full charge. Salary 

£350 per annum or upwards according to experience 
and ability.—Address, 4002, The Engineer Office. 
4002 A 





I RAUGHTSMAN.—Fully Competent MAN RE.- 
QUIRED, used to designing and detailing Sieam 
and Electric Jib Cranes, &c.—Apply, with full par- 
ticulars of experience and salary required, to H. J. 
COLES, Ltd., London Crane Works, Derby. 3958 a 





RAUGHTSMAN REQUIRED for Large Factory,in 
Middlesex Worksop experience essential, and 


knowledge of machine design and plant lay-out. State 
age, experience and salary required.—Address, 4049, 
she Engineer Office. 4049 


RAUGHTSMAN REQUIRED for Works near 
Birkenhead. Must be fully competent and accuse 
tomed to general and chemical) engineering work. Reply 
with particulars of training, experience (names of refer- 
ences must be subm tted), age and salary required.— 
Address, 4048, The Engineer Office. 4048 A 





RAUGHTSMAN, Senior, with Good Experience of 

A.C. and D.C. Motors and Generators.—Address 

applications, stating age, experience, and salary 
required, $962, The Engineer Office. 3062 a 











7 MOULDER WANTED, Accustomed to 
Large Green and Dry Sand Castings up to 

30 tons. State age, experience, and salary required.— 
Address, 3991, The Engineer Office 3091 a 





SITUATIONS WANTED 





INDEX TO ADVERTISEMENTS, PAGE 73. 








PUBLIC NOTICES | 


PUBLIC NOTICES 





STE 


such 
of a 


Elec 
to t 


Un 


‘toke and Wolstanton Union. | 


TENDERS 


(2) for COOKING 
TRIC 


Clerk to the Guardians, 
Three 

Se. 
the 13th January, 1930. 


The Guardians do not bind themselves to accept the 
lowest or any Tender received. 


we 


are pre pared to receive TEN 
OVENS (Gas Heated 


To INSTITU TIONAL. > _ letersi 
iINEE 


INVITED (1) for HEATING, 
and COLD WATER SERVICES, 
APPARATUS, and (3) for ELE‘ 

LIGHT and POWER WIRING and FITTINGS, 
New Nurses’ Home, London- 


are 


AM and HOT road Institution 


by appointment with 


in connection with the of 9 a.m. and 4 p.m 

road Institution, Stoke-on-Trent, to the specification and kitchen buildings 

and plans prepared by Messrs. Edwards and Shaw, prepared by the Guardians’ 

Consulting Engineers, 105, Colmore-row, Birmingham. | jy M. Binny, A.M.I 3. 
Copies of the plans, specifications and form of A copy of the specification 

Tender may be obtained upon application to T. Wood, | be obtained from me 


Union Offices, Stoke-on-Trent, 
application to be accompanied by a deposit of 
Pounds, which will be returnable upon receipt 

bona fide Tender. 

aled Tenders, endorsed ‘‘ Heating, Cooking, or 

tric Light,’’ as the case may be, must be delivered 

he undersigned on or before 10 a.m. on Monday, 


fide 


lowest or any Tender, 


of Health 
T. WOOD, 


Clerk to the Guardians. 
nion Offices, Stoke-on-Trent. 403 


Union Offices 
St. John’s-hill, 


Guardians of 


Firms wishing to Tender must visit the 


the Master between 


on receipt 
which will be returned to those firms sending in bona 
Tenders at the time stipulated. 

Tenders must be returned to this office not later than 
Twelve Noon on Tuesday, 7th 

The Guardians do not bind themselves to accept the 
and 
Tender will be subject to the sanction of the Ministry 


By Order, 
J. F. HARLOW, 
Clerk to the Guardians. 


Wandsworth, 
20th December, 1929. 


y+ 
andsworth Union. 
the 
,DERS for NEW BAKERS’ 
0 High-pressure Steam Heated 
Coke) and KITCHEN APPARATUS at their Swaflield- 


above-named 


Cons 


Union 


Institution 
the bours 
and examine the existing bakery 
and a copy of the specification 
Consulting Engineer, 


Mr. 


and form of Tender can 


of a deposit 


January, 1930 


the acceptance 


S.W. 18, 


of £1, 


of any 


4039 





Eure 
Ar 





Cairc 


1930, 


Key 


testimonials, 


ptian Government. 
EGYPTIAN UNIVERSITY, 





»pe Small Steel Tubes 
»plications, Cepether with copies of three recent with i 


should addressed to the DEAN OF 4&c., need apply.—Apply 


good experience of welding joints in 
in writing only, stating age 


SITUATIONS OPEN 


COPIES oF Testimoniats, NOT OBi1GINALSs, UNLESS 
PBOLFIOALLY Le Requusrap. 


JLTY OF SCIENCE. ee NEE ee 
FACULT Wy 4sx20 for Spain, JUNIOR "MECHANIC AL 
APPLICATIONS are INVITED for the POST of ENGINEER, technical graduate, unmarried. 
LECTURER in PHYSICAL and STRATIGRAPHICAL | Workshop experience and knowledge of Spanish 
GEOLOGY. desirable, but not essential.—-Write, giving age and 
The salary offered is £E700 to £E800 (approximately full partic ulars of training and experience, to 
£718 to £820) a year. “ BE. V.."" e/o Street's, 6, Gracechureh-street, E.C, 3. 
The appointment will be on contract for three 4030 A 
years and renewable at the end of that time. ERE, ee ERE EEE — 
A transfer allowance equal to one month's salary \ JANTED, Near London, SEVERAL GOOD 
will be paid to the successful applicant if resident in WELDERS for Welding Joints on Large and 


Only skilled and first-class men 
trenches, 


THE FACULTY OF SCLENC E, Egyptian University and expertense, with copies of testimonials, &c., to 
», 80 as to be received not later than January 3ist, WILLIAM PRESS and SON, Contractors, 38, Old 
4026 Queen-street, Westminster, 8.W. 042 A 








NGINEER (26), Experienced in Erection and Main- 

4 tenance of power plant, DESIRES SITUATION, 
home or abroad; some knowledge of Spanish.— 
Address, P6515, ‘The Engineer Office. P6615 B 


with 25 Years’ Shop Base 
4 rience in general engineering, steam engines and 
pumps, conveyors and elevators, &c., with 
machine shop, fitting and erecting, and outside repre- 
sentative ey and ont. electrical engineering 
knowledge, DESIRES SITUATION as ASSISTA) 

WORKS MANAGER, FOREMAN or TRAVELLER.— 








ER (Mechanical), 


boilers, 





Address, P6520, The Engineer Office P6520 B 
SXPERIENCED ENGINEER at Present Chief 
4 Engr. industrial concern, salary £750. WISHES 

POSITION as MANAGER Age 42 Duimpeach 


able record.—Address, P6421, The Bastacer OS 


6421 B 





PARADAY HOUSE STUDENT REQUIRES ONE 

EAR’S PRACTICAL TRAINING, preferably 

[a specialising in Traction or Wireless. Pre- 

—Address, P6519, The Engineer Office, 
P6519 &B 


with 
mium offered. 
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PARTNERSHIPS 


EDUCATIONAL 





()L2- ESTABLISHED ENGINEERING COMPANY, 
5 South Yorkshire, with wide connection, private 
REQUIRE ADDITIONAL CAPITAL 
Full particulars on application.— 
4036 co 


limited company, 
for development. 
Address, 4036, The Engineer Office. 





AGENCIES 





) hee TECHNICAL ENGINEER, Established in 
4 Calcutta 10 years, with office and adequate staff, 
well known throughout Bengal, United Provinces, 
Punjab and North-West Frontier. is DESIROUS of 
REPRESENTING ONE or TWO ENGINEERING 
FIRMS on reasonable terms. Highest references.— 
Apply, P,O.B, 2088, Caleutta, P6518 pb 


({orrespondence Coutses 
OF PREPARATION FOR THE 
Examinations ot tne 
. OF CIVIL ENGINEERS. 


Mr. ‘Trevor W. Phillips, 
B. oe. nope. Rosinentes. London University, 
Assoc. Inst. A.M.I. Struct. E., M.R.S.1., 
FE. S.A. Guartenea Civil Engineer, &c. 


For full particulars and advice apply to :—36, Datz- 
eTreeT, Liverroot (Tel., Bank 2118). Lonvon 
Orrice : 65, CHANCERY-LANE, W.C. 2. Ex. 





LIVE FIRM of 
Mill and Colliery Furnishers 
CARRYING STOCKS in 

CENTRAL PREMISES in MIDLANDS are 
OPEN to CONSIDER FURTHER 
LINES on BASIS of SOLE AGENT 
STOCKISTS or CONSIGNMENT 
STOCKS. 
COMPETITIVE MANU- 
APPLY. 


ONLY LIVE 
FACTURERS NEED 


4029, The 
4029 Db 


Fullest Particulars.—Address, 
Engineer Office. 





MISCELLANEOUS 


ENGINEERS. 
CAN'T WE GET TOGETHER? 


All we ask is the chance to prove that you can 
earn £300, £400, £2500 per year and more. Other men 
are doing it, and you can do the same. We have an 
unrivall world-wide organisation waiting to 
help you, whether you be novice or expert. If you 
wish for something more than a “* ram —] —. ” 
job you owe it to yourself to investi 

Our handbook, ‘‘ ENGINEERING OP ORTUNITIES” * 
has pointed the way to better ae to ort 20,000 of 
your fellows. It contains eit A.M.I, Mech. E., 
A M.I. -M.LE.E., A.M , AML. Struct.E:; 
C. and G..°G.P.0;, &e., eee” c outlines Home- 
Study Courses in’ all branches of Electr 

anical, Motor and Wireless Engineering. In a brilliant 
article Professor A. M. LOW shows clearly the chances 
you are missing. The Book and our Advice are quite 
free. We guarantee 


“NO PASS-NO FEE. 


Don't miss this opportunity. Send a postcard— 
NOW (state Branch, Post or Exam.).— 


BRITISH INSTITUTE OF ) es 
TECHNOLOG 


22, Shakespeare House, 29, Oxford- ‘couet, London, W. 1. 
P6467 I 


he 
Efficiency—Results. 


Read these typical 1 ~sad results from T.1.G.B. 
correspondence coachin 
A.M.I. Meon. E, Exam 
H. W. M., Rochdale. —** Have passed—lI 
surprised to find so many, ‘Guestions similar to 
those 7 Gurins the course 
A.M. =. C.E. Exa 
Sutton. =r I beg to say that I sat or Se 








recent A.M. Inst. C.E. Exam., Part C., and 
A.M. va EE E. Exam. 
B. W., Stoke.—"*I have passed the A.M.I.E.E. 


Exam. The happy issue of this attempt was very 
largely due to your efficient tuition.’ 

Conviueing evidence that The T.1.G.B, can produce 
gptistacters results for YOU in the same substan- 
ti 
to be he rr’ 
fuscaes. " containing the widest selection of Engineer- 
on Sourses In the world. 

Write TO-DAY for a FREE copy of this 112- “page 
book, stating the exam. or branch that interests yv 

The T.1.G.B. Guarantees Training until Successful. 

THE TECHNOLOGICAL INST E OF GREAT 

BRITAIN (ESTABLISHED 1917), 
76, TEMPLE BAR HOUSE, LONDON, E.C, 4. 


DANIEL ADAMSON & Co., Lto. 


Dukin:ield, MANCHESTER. 











and Plant, 
Boilers, Su Steam 
Pewer Equipments, Sewage Lifts. 








Acid Test of Tutorial | 





PATENTS 





= *- 2 EATEN AGENCY, Ltd. (B. T. KING, Regd. 
t, G.B., U.S., and Can.). Advice, 
eonsuliations on Patents and Trade 
Marke FREE. —o » Victoria-street, London, 
E.C. 4. 43 years’ Phone : Central 0682. 3319 5 





HE PROPRIETOR of the PATENT 161,149, 
relating to ** Axle Bearing for Trolleys, Field 
Railway Trucks and the like,"” DESIRES to ENTER 
into ARRANGEMENTS by way of LICENCE or other- 
wise for the purpose of EXPLOITING the same and 
ensuring its full development and practical working in 





this country. - 
For partic ulars apply, C. LEAN, 231, Strand, 

London, W.« 4009 H 
HE PROPRIETORS of BRIT:SH PATENT No. 


264,802 are PREPARED to SELL the PATENT 
or to LICENSE British Manufacturers to WORK 
thereunder. It Telates to ** Improvements in Anti 
pine aX Bearings.’’—Address, BOULT, WADE and 

E 


NT, 112, Hatton-garden, London, E.C 
402 


HE PROPRIETORS of BRITISH LETTERS 
PATENT No. 264,788, for ‘* Improvements in the 
Treatment of Iron and Steel Articles to Render them 
Resistant to Corrosion Before Painting or Enamelling,”’ 
are DESIROUS of ENTERING into NEGOTIATIONS 
with a parties for the GRANTING of 
SALE of the PATENT outright.- —~Communications 
please address to DICKER, POLLAK and MERCER, 
Chartered Patent Agents, 20-23, Holborn, London, 
E.C, 1, 4040 





For continuation of Small Adver- 
tisements see page 74. 








Che Metallurgist 


“The Metallurgist”’ is a free supple- 
ment accompanying the last issue of 


** The Engineer’’ for each month. 


It is devoted entirely to the science and 
practice of Metallurgy—ferrous and non- 
ferrous. 


The following comments by a few of 
our readers indicate its usefulness in a 
field hitherto much neglected. 


“The supplement is very weil arranged and 
will be of considerable yg MA OF es 
largical Industry .”—sheffield, February, 1925 

“The advantages ~ the metallurgiat 
= the and Jour ag =< > 
° naa a tuppiemen 

this.... Washington, February, ress. 
- Metallurgical 8u go . undoubtedly 

very “good.” —Manchester Jan 1926. 
“The Metallurgist is ies 6 s ‘7 spleadid 


: 

“...the high standasd of these supplements 

which falls into © Ho Man's Land betwom 
workers and «sers...” . 

January, 1927.” 


... Supplements which are of a high order and 
very interesting.”"—Newcastle, January, 1927. 





penny. No special tools required. 
38 years reputation. Send 2/- 
‘for box of size 110% assorted 

















“THE ENGINEER” SERIES. 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 


Cr. 8vo. 


61, Od. net. 


By RICHARD B. PILCHER & FRANK BUTLERJONES, B.A. (Canteb.), A.I.C. 


WITH AN INTRODUCTION BY 


Sir GEORGE BEILBY, LL.D., F.RS. 


** These re ply ae 
life, 


CONSTABLE & CO., Ltd., 








mplete answer to the question ; 
an . W ‘ha at y art th 1s he taken in industrial and social development ? 


10, 


What is the place of the chemist Je pres tical 
"—ELECTRICAL REVIE 


Orange Street, London, W.C. 2. 





“ THE ENGINEER” SERIES. 


The Production & Treatment of Vegetable Oils 


By T. W. CHALMERS, 


B.Sc., A.M.I. Mech. E. 


Of the Editorial Staff of “*THE ENGINEER.”) 


Cr. 4to. 


Folding Plates and Illustrations in the text. 


21s. net. 


Including chapters on the Refining of Oils, the Rytrepastin of Oils, the Generation of Hydrogen, 


Soap Making, the Recovery and 


CONSTABLE & CO., Ltd., 10, 


‘Refining of 


Glycerine, and "the Splitting of Oils. 


Orange Street, London, W.C. 2. 








Do not waste money on fancy Belt 


Fasteners, use 


Bristol's 
Original Steel 
Belt Lacing. 


4 inches of Belting joined for one 


widths, containing sufficient to join 


100 inches width of Belting. 


J. W. & C. J. PHILLIPS, 


LIMITED, 
23, College Hill, London, E.C. 4. 





OCOMOTIVE 


MARINE 


SiIPERHEATER 


COMPa? 


BUSH HOUSE, ALDWYCH. W 





advertise 
aes week. 


he Power Plant C°I 


WEST DRAYTON - MIDDLE Sex 


















PEEBLES 


ELECTRICAL MACHINERY 
AND TRANSFORMERS 








BRUCE PEEBLES ENGINEERS, 
& 00. LTD., EDINBURGH 
+ 7 A *. L 
“< Engineers, Colchester. 
Water Screens, Pennell Wylie Filters, 


Pumpe, Air Compressors, Iron Castings, ete. 








OIL & PETROL ENGINES 


SIZES:1% ro 260 B.HP 





LONDON: 73b, QUEEN VICTORIA ST..E.C4 
Works: YEOVIL, ENGLAND, 














See Illustrated 


advt. 

















Multiple-dial pattern. 
Any number of units per battery and calibrated 
for any range of vacuum, pressure or combination. 


| 
| 
| 
| 


Telephone: Victoria 1207. 


SIMMANCE 


“DEAD-BEAT”’ | 


DRAUGHT AND PRESSURE GAUGES 


are used by leading Manufacturers 
and Public Supply Authorities. 





| Sole Licensees :— 


ALEXANDER WRIGHT & COMPANY, LTD., 


1, Westminster Palace Gardens, Victoria St., Westminster, S.W. 1. 


PATENT 


Imperial Chemical | 


Industries, Ltd. 


London Power Co. 


Gas and Coke Co. 


Light 


H.M. and Dock- | 


yards, etc. 


Arsenals 


Anglo-Persian Oil Co., Ltd. | 


L.M.&S. Railway Co. | 


Messrs. ,Tate & Lyle, Ltd. 


etc. 


“ Precision, Sowest, London.” 


Telegrams: 
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A Seven-Day Journal 


The Southampton Rolling Mills. 


Ir is announced that Allen West and Co., Ltd., 
electrical engineers, of Brighton, have acquired the 
Southampton Rolling Mills, built by the Government 
during the war at a cosi of about £1,800,000, and just 
completed when the war came to an end. Messrs. 
West are understood to have acquired the mills 
because of the growth in their continental business 
in heavy electrical switchgear. The Brighton esta- 
blishment will remain the firm's headquarters. It is 
claimed that when the Southampton mills are brought 
into use the firm will own the largest European works 
for the production of electrical switchgear. The 
Southampton Mills were established for the purpose 
of manufacturing the brass and cupro-nickel cups 
which constitute the first stage respectively of small- 
arms cartridge cases and the sheaths with which the 
leaden bullets for these cartridges are clothed. We 
visited the mills in the spring of 1918 and prepared an 
article describing them. The requirements of the 
Censor, however, intervened, and it was not until 
February 28th and March 7th, 1919, that we were 
enabled to publish our description. At the height of 
their activity the mills were producing 21} million 
brass and 19} million cupro-nickel cups per week 
without resorting to night-shift working, and were 
employing about 2200 workpeople. The establish- 
incné was very fully equipped with plant and 
machinery for iiixing, casting, and rolling non-ferrous 
metals and for the production of cups from the strip. 
The cups were subsequently dispatched to other 
works, Government and private, for final drawing 
to the finished article. The works buildings, the prin- 
cipal one of which was 2000ft. in length, were erected 
by the Government by direct labour. Mr. J. M. 
Kennedy, of Messrs. Kennedy and Donkin, was the 
chief engineer engaged on the construction of the 
factory and its power-house, and eventually was 
appointed superintendent when it reached the pro- 
duction stage. Mr. P. M. Stewart, of the British Port- 
land Cement Company, acted as director of the mills 
in an entirely honorary capacity, and it was largely 
owing to his ability and perseverance that the work 
was begun and completed. Following the Armistice, 
the works were closed and their equipment sold. 


Direct Helm Orders. 


Some differences of opinion have arisen between 
shipowners and navigators as to the change from 
indirect to direct helm orders which is provided for 
in the recently concluded International Convention 
for Safety of Life at Sea. The Convention decisions 
will, it is hoped, be ratified shortly by the British 
Government. Meanwhile, the Council of the Chamber 
of Shipping has again considered the question of 
helm orders, and has forwarded a summary of its 
views to the Board of Trade. It urges that the change 
from indirect to direct orders is generally desired by 
those responsible for the safety of British shipping. 
and that it is imperative that the Safety Convention 
be ratified without reservation. It also suggests that 
the change can be made with perfect safety, and the 
present risk of accidents removed, even if the existing 
words of command “ port”’ and “ starboard ’’ be 
retained, providing that for, say, the first three months 
the prefixes “ left-port ’’ and “ right-starboard *’ be 
employed during the period of transition. The need 
for such prefixes, it is urged, is suggested not only by 
reason but by the proved experience of the countries 
which have made the change. The Council of the 
Officers of the Merchant Navy Federation, while 
feeling that the present system works on the whole 
satisfactorily, has no strong feeling against the 
change, and many of the captains and officers strongly 
approve of it. The Liverpool Steamship Owners’ 
Association has also expressed its view that the Con- 
vention should be ratified, and that provided due 
notice is given and that prefixes above referred to are 
employed during the period of change, there is no 
reason to suppose that the change from indirect to 
direct helm orders cannot be made in British ships 
with safety and smoothness. On the other hand, 
however, such bodies as the Trinity House J’ilots’ 
Association, the Mercantile Marine Service A socia- 
tion, the Imperial Merchant Service Gui ., the 
National Union of Seamen, and the Thame Pilots’ 
Association are all opposed to the suggestior -hat ahy 
alteration should be made in the orders to helmsmen 
at sea. 


The North-East England Electricity 
Scheme. 


THE original proposals concerning the work asso- 
ciated with the North-East England electricity scheme 
are to be modified. The scheme, as amended after 
consultation with interests concerned, is about to 
he adopted by the Central Board, but it is stated 
that a striking departure has been made from the 
proposals transmitted from the Commissioners regard- 
ing the standardisation of frequency, a matter which 
so far as this particular area is concerned has always 





constituted the greatest problem. Electrical develop- 
ment in the area has been carried out chiefly on a 
non-standard frequency of 40 cycles, and it will be 
recalled that the Commissioners contemplated that 
the work of changing over to the National Standard 
of 50 cycles should be spread over a period of 12 to 13 
years, at a cost of nearly £6,000,000. It is stated, 
however, that for some time past the Board has 
been considering whether this part of the work could 
not be accelerated, and it has now been decided 
that the work should be carried out in a period of 
six years. Government assistance is to be sought 
by the Board to facilitate the carrying out of this 
object. 


Electric Power for the Glasgow Tramways. 


At a special meeting of the Glasgow Corporation, 
held on December 19th, the suspension of the standing 
orders was moved to permit of consideration of an 
offer by the Electricity Committee to the Tramways 
Department for the supply of electricity for its under- 
taking, instead of that department proceeding 
with the proposed installation of new plant at the 
Pinkston Power Station. It is said that by this 
arrangement the tramways would save reconditioning 
expenditure estimated at £218,500, and annual capital 
charges amounting to over £21,000, while further 
development would be greatly facilitated. This 
arrangement is proposed as the first step towards 
the final taking over by the Dalmarnock station of the 
generation of electricity at present produced at 
Pinkston and is alternative to the reconditioning 
proposals of the Transport Committee. For the 
present the whole of the supply required by the 
tramways substations at Whitevale and Kinning 
Park would be taken from the Dalmarnock generating 
station. This supply would represent a load of 
about 7000 kW, and the units delivered would be 
between 20,000,000 and 25,000,000 per annum, or 
fully one-third of the total supply required by the 
tramways. In the event of the arrangement becoming 
effective the whole of the tramways converting 
machinery, which is now out of date, would be changed 
at the National expense and free of charge to the 
tramways. The Electricity Department would give 
this partial supply at three-tenths of a penny per 
unit with coal at its present price. On December 
20th another meeting was held, when the Transport 
Committee recommended that the offer of John 
Thompson Water Tube Boilers, Ltd., to install 
six new boilers at Pinkston for £90,327 should be 
accepted. The convener of the Electricity Com- 
mittee moved an amendment to the effect that the 
proposal to accept the offer for the installation of 
new boiler plant should be disapproved and that the 
Corporation should remit to a special committee 
the consideration of the whole question of the genera- 
tion and supply of electricity for tramway purposes, 
with power to call in experts. This motion, however, 
was unsuccessful, and the meeting proceeded to con- 
sider an amendment to the effect that a firm of 
consulting engineers should be appointed to examine 
and report upon the specification issued for the supply 
and installation of the boiler plant at the Pinkston 
power station, and the tenders received on that speci- 
fication. After a lengthy discussion, this amendment 
was adopted. 


_A Large Land Reclamation Contract. 


A LITTLE over a year ago we made reference in these 
columns to a very large contract for land reclamation 
and irrigation in Greece which had been secured in the 
face of severe international competition by Henry 
Boot and Sons, Ltd., of Sheffield and London. Within 
the last few days the announcement has been made 
that the contract, which is valued at about six million 
pounds, has been formally sanctioned by the Greek 
Government. The work is to be carried out under a 
scheme for the regeneration of agricultural land, so 
that it may be used by repatriated Greek nationals 
from Asia Minor. It includes wide schemes for the 
drainage of the plains of Epirus and Thessaly, which 
will present interesting engineering and other pro- 
blems. The work will include the driving of a tunnel, 
7 miles long, through the mountains in order to dis- 
charge the water drained from the marshes. The 
areas concerned are mainly flat, and they lend them- 
selves, it is understood, to modern irrigation treat- 
ment. In the Thessaly plain alone there are more 
than 535,000 acres of land which can be freed from 
the danger of flooding, and over a quarter of this will 
be irrigated with a view, it is stated, to growing cotton. 
Much of the necessary work connected with the con- 
tract will be carried out in Great Britain, but the 
actual labour will be mainly drawn from Greece. 
Similar reclamation contracts are also being carried 
out by American firms. 


A New Blue Funnel Motor Liner. 


THE new Blue Funnel motor liner “‘ Menestheus,”’ 
which has been built and has had her machinery 
fitted at the yards of the Caledon Shipbuilding and 
Engineering Co., Ltd., of Dundee, recently ran 
successful trials in the Nerth Sea. She has now left 
Dundee for Falmouth, where she will be dry-docked 
before proceeding East. She is a standard Holt liner 





of about 8000 gross tons, and is propelled by twin- 
screw, four-stroke, single-acting oil engines, working 
on the airless injection principle, and pressure- 
charged by the Rateau system, which employs an 
exhaust gas turbine-driven blower. The total output 
of the engines is 8600 S.H.P. at 110 r.p.m., when 
pressure charged, and 6600 8.H.P. at 105 r.p.m. when 
not charged. The engines, which have been designed 
and built by Burmeister and Wain, Ltd., of Copen- 
hagen, have “ Perlit ’ castings for the principal parts, 
and a new system of water cooling is applied which 
allows the amount of water passing from the main 
cylinder heads and jackets to the suction of the 
cooling water pump to be varied, enabling the engine 
to be run warmer in cold weather without diminishing 
the flow through the jacket spaces. The propeller 
shafts are carried in tunnel bearings of the latest 
Michell type, and a new system of Hastie steering 
gear of the electric-hydraulic type is fitted, in which 
one of the Hele-Shaw pumps is motor-driven and the 
others coupled direct to a Brotherhood three-cylinder 
air engine. If the supply of electricity to the motor 
fails, a solenoid immediately opens the compressed 
air supply valves and starts up the air engine driven 
pump. Like all the recent Blue Funnel Line ships, 
the ‘‘ Menestheus ” is built of high elastic limit steel. 


The Late Mr. Maxmilian Mannaberg. 


By the death of Mr. Maxmilian Mannaberg there 
has passed away one who may justly be described as a 
pioneer of the modern steel industry. Mr. Mannaberg 
died at his home in London on December 18th, at the 
age of seventy-two. He was born in Moravia, now 
part of Czechoslovakia, in 1857, and during his 
scientific training came into contact with Thomas and 
Gilchrist, who in 1878 and 1879 solved the problem of 
utilising phosphoric ores in the production of steel by 
the Bessemer and Siemens processes. Through the 
agency of Gilchrist, Mannaberg came to this country 
in 1884 to supervise the building and operation of the 
Glasgow [ron and Steel Company’s works at Wishaw 
for the manufacture of Bessemer steel by the Thomas 
and Gilchrist process. Following a visit to India in 
1887, which he made at the request of the British 
Government, to examine the possibility of establish- 
ing a steel industry in that country, he was sent by 
Gilchrist in 1888 to Frodingham, Lincolnshire, to 
start the first plant for the production of basic steel 
by means of the Siemens open-hearth proces Many 
difficulties, technical and financial, faced him in his 
task, but when he retired from the post in 1920 
Frodingham and Scunthorpe had become the centre 
of a great iron and steel industry, and no less than 
70 per cent. of the country’s total output of steel was 
being made by the basic Siemens process. In 1905 
he was responsible for the introduction of another 
great development, the continuous process of steel 
making invented by Mr. Benjamin Talbot, of Middles- 
brough. That process, first tried at Frodingham, is now 
in wide use throughout the world. Mannaberg was 
naturalised about thirty years ago and gave devoted 
service to the country of his adoption. During the 
war he was responsible for the construction of large 
works for the Appleby Iron and Steel Company 
adjoining and associated with the Frodingham Com- 
pany’sestablishment. In 1897, in conjunction with the 
late Mr. B. H. Thwaite, he installed the first gas engine 
in this country operated by blast-furnace gas. He 
was one of the founders of the British Engineering 
Standards Association and of the Institute of Fuel. 
Among his other activities it may be mentioned that 
he was a vice-president of the Iron and Steel Institute, 
a member of the Melchett-Turner Conference, of the 
National Fuel and Power Committee, and of the 
Area Gas Committee, and took a leading part in the 
organisation of the National Federation of Iron and 
Steel Manufacturers and of the Iron and Steel Indus- 
trial Research Council. 


Revised Electricity Charges in Ireland. 


For industrial power in Dublin and the urban 
districts of Pembroke, Rathmines, and Rathgar, and 
other parts of Greater Dublin and Limerick and all 
towns and villages in which networks have recently 
been constructed, the Electricity Supply Board has 
announced revised rates of charges, which will operate 
from January Ist. The first class of rates is—For 
the first 3000 units a quarter, 2d. a unit; for the 
next 2000 units, 1}d.; and for any further quantity 
above 5000, ld. In the other classes the charges are, 
in effect, higher for the first quantities up to 5000 
units, but in each case for the larger quantities the 
charge is ld. per unit. It is claimed by the Board 
that the charges mean a reduction of 25} per cent., 
and it is believed that these rates will make it desir- 
able for power consumers to change over to electricity. 
Under the revised rates for Dublin, Pembroke, 
Rathmines and Rathgar, consumers of electricity for 
lighting are given an option of a flat rate of 4d. pe 
unit for lighting and Id. a unit for heating and cooking, 
or a fixed annual charge of 12} per cent. on the 
valuation of the house, plus jd. a unit for electricity 
used for all purposes, provided the valuation 
exceeds £12. If the valuation does not exceed 
that amount there is a fixed annual charge of £1 10s. 
plus }?d. a unit for electricity used for all pu 


poses. 
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A Seven-Day Journal 
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The Southampton Rolling Mills. 


Ir is announced that Allen West and Co., Ltd.. 
electrical engineers, of Brighton, have acquired the 
Southampton Rolling Mills, built by the Government 
during the war at a.cost of about £1,800,000, and just 
completed when the war came to an end. Messrs. 
West are understood to have acquired the mills 
because of the growth in their continental business 
in heavy electrical switchgear. The Brighton esta- 
blishment will remain the firm’s headquarters. It is 
claimed that when the Southampton mills are brought 
into use the firm will own the largest European works 
for the production of electrical switchgear. The 
Southampton Mills were established for the purpose 
of manufacturing the brass and cupro-nickel cups 
which constitute the first stage respectively of small- 
arms cartridge cases and the sheaths with which the 
leaden bullets for these cartridges are clothed. We 
visited the mills in the spring of 1918 and prepared an 
article describing them. The requirements of the 
Censor, however, intervened, and it was not until 
February 28th and March 7th, 1919, that we were 
enabled to publish our description. At the height of 
their activity the mills were producing 21} million 
brass and 19} million cupro-nickel cups per week 
without resorting to night-shift working, and were 
employing about 2200 workpeople. The establish- 
ment was very fully equipped with plant and 
machinery for mixing, casting, and rolling non-ferrous 
metals and for the production of cups from the strip. 
The cups were subsequently dispatched to other 
works, Government and private, for final drawing 
to the finished article. The works buildings, the prin- 
cipal one of which was 2000ft. in length, were erected 
by the Government by direct labour. Mr. J. M. 
Kennedy, of Messrs. Kennedy and Donkin, was the 
chief engineer engaged on the construction of the 
factory and its power-house, and eventually was 
appointed superintendent when it reached the pro- 
duction stage. Mr. P. M. Stewart, of the British Port- 
land Cement Company, acted as director of the mills 
in an entirely honorary capacity, and it was largely 
owing to his ability and perseverance that the work 
was begun and completed. Following the Armistice, 
the works were closed and their equipment sold. 


Direct Helm Orders. 


SomE differences of opinion have arisen between 
shipowners and navigators as to the change from 
indirect to direct helm orders which is provided for 
in the recently concluded International Convention 
for Safety of Life at Sea. The Convention decisions 
will, it is hoped, be ratified shortly by the British 
Government. Meanwhile, the Council of the Chamber 
of Shipping has again considered the question of 
helm orders, and has forwarded a summary of its 
views to the Board of Trade. It urges that the change 
from indirect to direct orders is generally desired by 
those responsible for the safety of British shipping. 
and that it is imperative that the Safety Convention 
be ratified without reservation. It also suggests that 
the change can be made with perfect safety, and the 
present risk of accidents removed, even if the existing 
words of command “port” and “ starboard” be 
retained, providing that for, say, the first three months 
the prefixes “‘ left-port ’’ and “‘ right-starboard ” be 
employed during the period of transition. The need 
for such prefixes, it is urged, is suggested not only by 
reason but by the proved experience of the countries 
which have made the change. The Council of the 
Officers of the Merchant Navy Federation, while 
feeling that the present system works on the whole 
satisfactorily, has no strong feeling against the 
change, and many of the captains and officers strongly 
approve of it. The Liverpool Steamship Owners’ 
Association has also expressed its view that the Con- 
vention should be ratified, and that provided due 
notice is given and that prefixes above referred to are 
employed during the period of change, there is no 
reason to suppose that the change from indirect to 
direct helm orders cannot be made in British ships 
with safety and smoothness. On the other hand, 
however, such bodies as the Trinity House Pilots’ 
Association, the Mercantile Marine Service Associa- 
tion, the Imperial Merchant Service Guild, the 
National Union of Seamen, and the Thames Pilots’ 
Association are all opposed to the suggestion that aiy 
alteration should be made in the orders to helmsmen 
at sea. 


The North-East England Electricity 
Scheme. 


THE original proposals concerning the work asso- 
ciated with the North-East England electricity scheme 
are to be modified. The scheme, as amended after 
consultation with interests concerned, is about to 
be adopted by the Central Board, but it is stated 
that a striking departure has been made from the 
proposals transmitted from the Commissioners regard - 
ing the standardisation of frequency, a matter which 
so far as this particular area is concerned has always 





constituted the greatest problem. Electrical develop- 
ment in the area has been carried out chiefly on a 
non-standard frequency of 40 cycles, and it will be 
recalled that the Commissioners contemplated that 
the work of changing over to the National Standard 
of 50 cycles should be spread over a period of 12 to 13 
years, at a cost of nearly £6,000,000. It is stated, 
however, that for some time past the Board has 
been considering whether this part of the work could 
not be accelerated, and it has now been decided 
that the work should be carried out in a period of 
six years. Government assistance is to be sought 
by the Board to facilitate the carrying out of this 
object. 


Electric Power for the Glasgow Tramways. 


AT a special meeting of the Glasgow Corporation, 
held on December 19th, the suspension of the standing 
orders was moved to permit of consideration of an 
offer by the Electricity Committee to the Tramways 
Department for the supply of electricity for its under- 
taking, instead of that department proceeding 
with the proposed installation of new plant at the 
Pinkston Power Station. It is said that by this 
arrangement the tramways would save reconditioning 
expenditure estimated at £218,500, and annual capital 
charges amounting to over £21,000, while further 
development would be greatly facilitated. This 
arrangement is proposed as the first step towards 
the final taking over by the Dalmarnock station of the 
generation of electricity at present produced at 
Pinkston and is alternative to the reconditioning 
proposals of the Transport Committee. For the 
present the whole of the supply required by the 
tramways substations at Whitevale and Kinning 
Park would be taken from the Dalmarnock generating 
station. This supply would represent a load of 
about 7000 kW, and the units delivered would be 
between 20,000,000 and 25,000,000 per annum, or 
fully one-third of the total supply required by the 
tramways. In the event of the arrangement becoming 
effective the whole of the tramways converting 
machinery, which is now out of date, would be changed 
at the National expense and free of charge to the 
tramways. The Electricity Department would give 
this partial supply at three-tenths of a penny per 
unit with coal at its present price. On December 
20th another meeting was held, when the Transport 
Committee recommended that the offer of John 
Thompson Water Tube Boilers, Ltd., to install 
six new boilers at Pinkston for £90,327 should be 
accepted. The convener of the Electricity Com- 
mittee moved an amendment to the effect that the 
proposal to accept the offer for the installation of 
new boiler plant should be disapproved and that the 
Corporation should remit to a special committee 
the consideration of the whole question of the genera- 
tion and supply of electricity for tramway purposes, 
with power to call in experts. This motion, however, 
was unsuccessful, and the meeting proceeded to con- 
sider an amendment to the effect that a firm of 
consulting engineers should be appointed to examine 
and report upon the specification issued for the supply 
and installation of the boiler plant at the Pinkston 
power station, and the tenders received on that speci- 
fication. After a lengthy discussion, this amendment 
was adopted. 


A Large Land Reclamation Contract. 


A LITTLE over a year ago we made reference in thes> 
columns to a very large contract for land reclamation 
and irrigation in Greece which had been secured in the 
face of severe international competition by Henry 
Boot and Sons, Ltd., of Sheffield and London. Within 
the last few days the announcement has been made 
that the contract, which is valued at about six million 
pounds, has been formally sanctioned by the Greek 
Government. The work is to be carried out under a 
scheme for the regeneration of agricultural land, so 
that it may be used by repatriated Greek nationals 
from Asia Minor. It includes wide schemes for the 
drainage of the plains of Epirus and Thessaly, which 
will present interesting engineering and other pro- 
blems. The work will include the driving of a tunnel, 
7 miles long, through the mountains in order to dis- 
charge the water drained from the marshes. The 
areas concerned are mainly flat, and they lend them- 
selves, it is understood, to modern irrigation treat- 
ment. In the Thessaly plain alone there are more 
than 535,000 acres of land which can be freed from 
the danger of flooding, and over a quarter of this will 
be irrigated with a view, it is stated, to growing cotton. 
Much of the necessary work connected with the con- 
tract will be carried out in Great Britain, but the 
actual labour will be mainly drawn from Greece. 
Similar reclamation contracts are also being carried 
out by American firms. 


A New Blue Funnel Motor Liner. 


THE new Blue Funnel motor liner ‘“‘ Menestheus,”’ 
which has been built and has had her machinery 
fitted at the yards of the Caledon Shipbuilding and 
Engineering Co., Ltd., of Dundee, recently ran 
successful trials in the Nerth Sea. She has now left 
Dundee for Falmouth, where she will be dry-docked 
before proceeding East. She is a standard Holt liner 





of about 8000 gross tons, and is propelled by twin- 
screw, four-stroke, single-acting oil engines, working 
on the airless injection principle, and pressure- 
charged by the Rateau system, which employs an 
exhaust gas turbine-driven blower. The total output 
of the engines is 8600 S.H.P. at 110 r.p.m., when 
pressure charged, and 6600 8.H.P. at 105 r.p.m. when 
not charged. The engines, which have been designed 
and built by Burmeister and Wain, Ltd., of Copen- 
hagen, have “ Perlit ’’ castings for the principal parts, 
and a new system of water cooling is applied which 
allows the amount of water passing from the main 
cylinder heads and jackets to the suction of the 
cooling water pump to be varied, enabling the engine 
to be run warmer in cold weather without diminishing 
the flow through the jacket spaces. The propeller 
shafts are carried in tunnel bearings of the latest 
Michell type, and a new system of Hastie steering 
gear of the electric-hydraulic type is fitted, in which 
one of the Hele-Shaw pumps is motor-driven and the 
others coupled direct to a Brotherhood three-cylinder 
air engine. If the supply of electricity to the motor 
fails, a solenoid immediately opens the compressed 
air supply valves and starts up the air engine driven 
pump. Like all the recent Blue Funnel Line ships, 
the ‘“‘ Menestheus ”’ is built of high elastic limit steel. 


The Late Mr. Maxmilian Mannaberg. 


By the death of Mr. Maxmilian Mannaberg there 
has passed away one who may justly be described as a 
pioneer of the modern steel industry. Mr. Mannaberg 
died at his home in London on December 18th, at the 
age of seventy-two. He was born in Moravia, now 
part of Czechoslovakia, in 1857, and during his 
scientific training came into contact with Thomas and 
Gilchrist, who in 1878 and 1879 solved the problem of 
utilising phosphoric ores in the production of steel by 
the Bessemer and Siemens processes. Through the 
agency of Gilchrist, Mannaberg came to this country 
in 1884 to supervise the building and operation of the 
Glasgow Iron and Steel Company's works at Wishaw 
for the manufacture of Bessemer steel by the Thomas 
and Gilchrist process. Following a visit to India in 
1887, which he made at the request of the British 
Government, to examine the possibility of establish- 
ing a steel industry in that country, he was sent by 
Gilchrist in 1888 to Frodingham, Lincolnshire, to 
start the first plant for the production of basic steel 
by means of the Siemens open-hearth proces Man\ 
difficulties, technical and financial, faced hima in his 
task, but when he retired from the post in 1920 
Frodingham and Scunthorpe had become the centre 
of a great iron and steel industry, and no less than 
70 per cent. of the country’s total output of steel was 
being made by the basic Siemens process. In 1905 
he was responsible for the introduction of another 
great development, the continuous process of steel 
making invented by Mr. Benjamin Talbot, of Middles- 
brough. That process, first tried at Frodingham, is now 
in wide use throughout the world. Mannaberg was 
naturalised about thirty years ago and gave devoted 
service to the country of his adoption. During the 
war he was responsible for the const ruction of large 
works for the Appleby Iron and Steel Company 
adjoining and associated with the Frodingham Com- 
pany’sestablishment. In 1897, in conjunction with the 
late Mr. B. H. Thwaite, he installed the first gas engine 
in this country operated by blast-furnace gas. He 
was one of the founders of the British Engineering 
Standards Association and of the Institute of Fuel. 
Among his other activities it may be mentioned that 
he was a vice-president of the Iron and Steel Institute, 
a member of the Melchett-Turner Conference, of the 
National Fuel and Power Committee, and of the 
Area Gas Committee, and took a leading part in the 
organisation of the National Federation of Iron and 
Steel Manufacturers and of the Iron and Steel Indus- 
trial Research Council. 


Revised Electricity Charges in Ireland. 


For industrial power in Dublin and the urban 
districts of Pembroke, Rathmines, and Rathgar, and 
other parts of Greater Dublin and Limerick and all 
towns and villages in which networks have recently 
been constructed, the Electricity Supply Board has 
announced revised rates of charges, which will operate 
from January Ist. The first class of rates is—For 
the first 3000 units a quarter, 2d. a unit; for the 
next 2000 units, 1}d.; and for any further quantity 
above 5000, Id. In the other classes the charges are, 
in effect, higher for the first quantities up to 5000 
units, but in each case for the larger quantities the 
charge is ld. per unit. It is claimed by the Board 
that the charges mean a reduction of 25} per cent., 
and it is believed that these rates will make it desir- 
able for power consumers to change over to electricity. 
Under the revised rates for Dublin, Pembroke, 
Rathmines and Rathgar, consumers of electricity for 
lighting are given an option of a flat rate of 4d. pe 
unit for lighting and 1d. a unit for heating and cooking, 
or a fixed annual charge of 12} per cent. on the 
valuation of the house, plus jd. a unit for electricity 
used for all provided the valuation 
exceeds £12. If the valuation does not exceed 
that amount there is a fixed annual charge of £1 10s. 
for electricity used for all pur 


purposes, 


plus jd. a unit 
poses. 
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Induction Furnaces. 
No. II. (Conclusion).* 


EXTENSIVE research work on coreless induction 
furnaces, including experiments and a complete and 
rigid mathematical examination of the principles 
involved, has been carried out by the Metropolitan- 
Vickers Electrical Company. An outline of the 
mathematical analysis has recently been published 
in a book on “ The Theory of Eddy Current Heating,” 
by Messrs. C. R. Burch and Ryland Davies,t which 
shows that three facts of fundamental importance 
have been established, viz., (1) that for any given 
size and resistivity of charge a well-defined minimum 
frequency exists, below which the efficiency falls off 


electric motor on an axis about the lip of the crucible. 
Hand-operated tilting gear is also provided. The 
crucible a is directly lagged into the inductor with 
ganister or zircon sand d and supported on a concrete 
block f. A feature of all Metrovick induction furnaces 
is the strong inductor coil, which is made of heavy 
section copper bar wound on edge and fitted on the 
outside with water cooling pipes which are therefore 
isolated from the molten metal by a thick wall of 
copper in addition to the lagging of sand. The coil 
is insulated and finally heated under pressure, thus 
forming in effect a thick copper cylinder which sur- 
rounds the crucible and can readily be clamped in 
position. The supply leads, composed of flexible 


cable, are taken to a switch at the bottom of the box, 
the switch being connected to the ends of the coil and 


is fitted with an electrically-operated oil switch, and 
with the necessary protective relays, instrument 
transformers, &c. The condenser panel is fitted with 
electrically -operated contactors. The platform control 
board is the only switchboard mounted on the plat- 
form, and contains instruments for indicating the 
voltage, current, and power factor of the load taken 
by the furnace. There are also push buttons for 
operating the generator oil circuit breaker or the 
transformer primary circuit breaker and for con- 
trolling the power factor of the load. In the case of 
the 500-cycle equipments there is a rheostat for con- 
trolling the generator voltage. The controller for 
operating the furnace tilting motor may be mounted 
either on the board or on a separate pillar near to the 
front of the furnace. The arrangements are such that 
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very rapidly indeed, but above which the efficiency 
is nearly constant ; (2) that as the capacity of the 
furnace is increased the minimum frequency for 
efficient operation is reduced; (3) that efficient 
operation can be obtained at frequencies considerably 
lower than those hitherto considered necessary. 
Experimental work on a commercial scale confirmed 
these results. Thus for melting steel in 5-cwt. charges 
it was found that the frequency could be reduced to 
500 cycles, which makes it possible to substitute for 
the high-speed high-frequency generators hitherto 
employed low-speed low-frequency generators of lower 
cost and higher efficiency. For melting brass and other 
low-resistance non-ferrous metals it has been found 
possible, in a furnace of 5 ewt. capacity, to obtain 

















FIG. 12—INDUCTION COIL 

successful and efficient operation with a frequency 
as low as 50 cycles, using current through a trans- 
former direct from a standard supply system and 
thus entirely dispensing with the need for a motor 
generator Fig. 10 shows a typical Metrovick 
induction furnace of 5 ewt. capacity for steel melting, 
in operation at the works of Vickers-Armstrongs, Ltd., 
Sheffield, and Fig. 11 a steel furnace of 350 Ib. capa- 
city in the experimental foundry of the Metropolitan- 
Vickers Research Department. The construction of 
the furnace proper is shown in Fig. 12, which gives a 
general view from the top, and by Fig. 13, which is a 
vertical cross section drawing. The furnace consists 
of a specially constructed water-cooled inductor coil b, 
mounted in a strong wooden box c, supported on 
trunnions of non-magnetic cast iron and tilted by an 


set. 


* No. I. appeared December 20th. 
Benn, Ltd. 
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also to a tapping, thus making it possible to employ 
the whole or part of the coil and so to regulate the 
power supply to the furnace. Water connections are 
made at the back of the furnace by flexible rubber 
hose. 

For the 5-cwt., 500 cycle steel furnace the supply of 
power is provided by a motor generator set, as illus- 
trated in Fig. 14. The set consists of a 160-kW 
500-cycle, 1000 volts generator directly coupled to a 
265 H.P., 1500 r.p.m., slip-ring induction motor. A 
suitable starter for the motor is provided, together 
with a motor-driven exciter field rheostat for regu- 
lating the generator voltage. For the 5-cwt., 50-cycle, 
non-ferrous metals furnace, when an alternating- 
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FiG. 13—-SECTION THROUGH FURNACE 


current supply of that frequency is available, the 
power is taken through a single-phase transformer of 
150 kVA capacity having the secondary wound for 
600 volts and with suitable tappings for regulation 
purposes. For power factor correction both types of 
equipment have static condensers connected in parallel 
with the furnace coil. In the case of the 500-cycle 
equipments the condensers are in two banks, one bank 
being permanently connected and the other arranged 
in sections which may be switched in or out as 
required. In the case of the 50-cycle equipments the 
condensers are grouped in one bank with simple 
switching arrangements. The control gear is of the 
electrically -operated type and includes a furnace 
switch cubicle, a contactor panel for the condensers, 
a platform control board, and a small controller to 
operate the tilting motor. The furnace switch cubicle 
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no high-voltage connections are brought to the plat- 
form. 

The temperature and melting conditions are under 
perfect control and many of the uncertainties attend- 
ing metallurgical operations are therefore eliminated. 
The potentialities of the coreless-type induction fur- 
nace are demonstrated by the following results which 
have been obtained with a 5-cwt., 500 cycles steel 
furnace working under actual commercial conditions. 


Type of charge. Weight. Time. kWh Tem- 
per ton. perature. 

Ib. min, deg. C. 

High-speed tool steel 500 52 720 1440 
Carbon tool steel 480 47 726 1420 
Carbon tool steel 556 60 776 1550 
Rustless iron 550 59 725 1500 
Magnet steel 500 58 776 1520 
Nickel-chromium molybdenum 550 56 765 1520 
Nickel-chromium molybdenum 550 60 779 1550 
Nickel-chromium molybdenum 550 64 790 1560 


With a 500 Ib. charge the following temperature 
data were obtained : 


Without With 
lid. lid. 
Rate of temperature rise on full power, 
deg. Cent. per minute 40 os & 


Rate of fall in temperature with power 

off, deg. Cent. per minute . - 15 .. 6 
Power input at furnace required to 

maintain constant temperature of 

1500 deg. Cent..kW .. = és : 51 oni eae 

The small variation in the composition of the charge 
is demonstrated in the table below. A 350 lb. charge 
of stainless steel scrap was melted in a clay crucible 
and a 250 Ib. ingot poured at half-hour intervals, the 
charge being made up after each cast with 250 lb. of 
cold scrap. It will be noted that the carbon increment 


is nil. 
Original Ingot Ingot Ingot Ingot 
analysis No. 1. No. 2. No. 3. No. 4. 
(approx. ) 
° o o o o 
° o o o o 
Carbon 0-30 0-31 0-31 0-30 0-31 
Chromium 11-30 11-85 12-15 12-50 2-30 
Silicon 0-40 0-48 0-40 0-29 0-31 
Manganes« 0-30 0-24 0-23 0-21 6-22 
Phosphorus .. 0-012 | 0-013 | 0-015 | 0-006 
Sulphur .. .. 0-023 0-022 0-023 0-023 


The cost of operation of a steel furnace of this type 
in full production with an output of 550 tons per year 
works out at approximately £5 7s. per ton, this value 
being based on the following allowances :— 


Depreciation 10 per cent. 
Interest 5 per cent. 
Labour £11 per week 


750 kWh per ton at 0-5d. per unit 
60s, each and an average of twelve 
heats per crucible 


Power consumption .. 
Crucibles oe 


It will be seen from the above that steel can be 
made in the electric induction furnace at considerably 
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less cost than that incurred when using the crucible 
furnace of ordinary foundry practice. With the 
Metrovick 5-cwt., 50-cycle induction furnace for non- 
ferrous metals the time for melting a charge is approxi- 
mately one hour and the power consumption for some 
typical materials is approximately as follows :— 


First melt from Subsequent melt 


cold. in hot crucible. 
kWh per ton. kWh per ton. 
Copper-zine (95/5) 480 400 
Copper. . 500 425 
Copper nickel (80/20); 570 485 


The above figures are subject to the condition that 
50 per cent. by weight of each charge consists of pieces 


pouring point is maintained. The metal may be held 
at any required temperature by means of voltage 
regulation. As the furnace must be started up on 
molten metal, the usual practice is to keep it molten 
over week-ends, the power taken being approximately 
8 units per hour. The switching operation is 
extremely simple; only a single change-over switch 
is required, as it is found in practice that only the 
voltage necessary for giving the full load and standby 
load are used. The metal loss owing to volatilisation 
is extremely low, and if proper precautions are taken 
to keep the furnace air-tight, oxidation may be prac- 
tically eliminated. It is found that by adding a 
quantity of zinc equal to } to 1 per cent. of the total 

















Fic. 14--MOTOR 


not less than 2in. diameter. With an approximate 
average consumption of 450 kWh per ton and using 
plumbago crucibles which serve for 100 heats per 
crucible the cost of operation on the basis of allow- 
ances similar to those shown for steel is about £3 5s. 
per ton. 

The makers point out that in comparing the costs 
of operation as shown above with the costs of pro- 
duction by other methods two other important con- 
siderations should remembered : first, that the 
space requirements of the induction furnace are con- 
siderably less than those of other types of furnace 
equipment, and secondly, that the induction furnace 
incurs less losses in the volatile constituents of the 
charge, thus effecting a considerable saving in valuable 


be 
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materials as well as facilitating the accurate produc- 
tion of metals and alloys of any required composition. 

This is an interesting and useful condition, because 
it indicates the current pouring temperature of the 
metal and avoids the employment of highly skilled 
melters ; but the condition only holds good if the size 
of the secondary channel is correctly proportioned 
with regard to the power input. During the pouring 
operation the rate of flow of the metal is under com- 
plete control, the tilting of the furnace being carried 
out by means of the small electric motor. As the con- 
troller is usually placed in the fixed centre about which 
the turntable for the moulds revolves, the melter is 
in the best position for observing the height of the 
metal in the moulds during this operation, whilst, as 
the tip of the spout is on the tilting axis, a constant- 


GENERATOR FOR 
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charge the proportions of the mixture are maintained. 
The energy consumption can be estimated from the 
following table, which that an average of 
10-2 lb. of brass per kilowatt-hour has been main- 
tained throughout the shift, including pouring time, 
when it is usual to reduce the load to about 8 kW. 
We have therefore an energy consumption of 200 kWh 
per,ton, and if the empirical figure of 15 kWh be 
taken as the rate at which heat is applied to the 
furnace to keep the charge at its pouring temperature, 


shows 


5,000,000 lb. Contrary to what might be expected, 
the violent circulation of the metal does not enlarge 
the furnace channels, but gradually makes them up, 
and in time the melting becomes too slow for practical 
purposes. When pouring about every hour, two semi- 
skilled melters are required to operate a 600 Ib. 
furnace and moulds, whilst four men are usually 
employed where banks of three furnaces are installed, 
and in some cases where a number of furnaces are in 
use one man per furnace is found to be sufficient. 
As practically the whole of the resistance is in the 
secondary channel the kilowatt input is independent 
of the quantity of charge in the crucible, and therefore 
the full rated load may be taken at any state of the 
charge. It is usual to run furnaces for twenty-four 
hours per day and five and a-half days per week. 
Assuming that it takes the furnace sixty minutes to 
melt the charge and ten minutes are required for 
pouring—when the load is cut down to about 8 kW 

it is in operation for 108 hours at 70 kW and eighteen 
hours at 8 kW, making a total of 8424 kWh out of a 
possible 11,760 kWh, thus giving a load factor of 
714 per cent. This form of induction furnace, which 
has a power factor of 85 per cent. at 50 cycles and 
90 per cent. at 25 cycles, gives a steady and constant 
load, a high load factor, a high thermal efficiency, and 
a strong stirring of the metal. 


The Metropolitan-Vickers Electrical Company 
has also developed a small induction furnace 
equipment intended for laboratory use. Rated at 


5 kW, the furnace melts two or three pounds of metal 
at a time and the supply of high-frequency power is 
provided by means of a water-cooled thermionic valve. 
Simplicity of control and the provision of protective 
devices which safeguard the set and enable the 
operator to give his whole attention to the metal- 
lurgical aspect of the work are two of the main features 
of the equipment. The illustrations Figs. 15 and 16 
show a typical installation which is in use in the 
Physical Department of the Manchester University. 
The furnace proper, to be seen on the table, consists of 
a water-cooled coil within which a crucible containing 
the metal to be melted is placed. Several sizes of 
these furnaces are made, that shown in the illustra- 
tions having a capacity of 2} lb., and this charge is 


melted in about twenty minutes. The right-hand 
cubicle contains a water-cooled oscillator valve, 
together with its associated high-frequency and 


filament circuits. 

On the front of the panel there is a voltmeter and 
rheostat for the valve filament circuit and tapping 
switches for varying the inductance of the grid coil 
to suit that of the furnace coil that is being used. The 
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Fic. 16—SMALL 
the efficiency works out at 78-5 per cent. with a 
furnace taking 70 kW. 
Time in hours. 
Metal kWh Lb kWh 
Melt- Melting chged., | per per per Remarks. 
ing. charging lb. ch'ge.| unit. ton, 
and pour g. 
H. m. H. m. 
1 Ww 1 25 650 75°5 8-85 Ist heat: 
1 0 115 650 61-5 10-55 delay on 
0 55 1 5 650 67-5 9-63 moulds. 
0 10 1 20 650 63-5 10-2 
1 0 113 650 58-5 11-1 
1 0 1 12 650 65 10 
1 0 1 9 650 58 11-2 
7 10 8 39 4550 447-5 10-2 220 


On an average the lining serves for 1,000,000 Ib. 
of brass melted, but in several cases this figure has 
been as high as 2,500,000 Ib., and in one case over 
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left-hand cubicle contains a three-phase valve rectifier 
unit, to which power is supplied at 10,000 volts by a 
transformer behind the cubicle. At the top of the 
panel there is the main contactor and filament circuit 
contactor, which are operated by means of push 
buttons below. Alternatively the high-tension supply 
can be controlled by means of push buttons on the 
furnace table. This panel also carries a filament 
voltmeter and rheostat, a voltmeter and ammeter for 
the high-tension circuit, and the protective relays. 
At the back of the furnace table there are tuning con- 
densers and a panel with a neon lamp to indicate when 
the set is oscillating and an ammeter which shows the 
current in the oscillatory circuit. The provision of a 
complete equipment of indicating instruments adds 
to the usefulness of the equipment, as it enables the 
conditions to be checked and reproduced when 
required. The protective devices include a filament 
voltage relay, which protects the rectifying valves 
by preventing the application of the high-tension 
supply unless the filament voltage is at the correct 
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value. Each rectifying valve is individually protected 
by an overload relay, and these relays also serve as a 
general protection against overload on the equip- 
ment. In the event of failure of the water supply a 
relay in the water circulation system trips the con- 
tactors on the main and filament circuits. 

A useful accessory to the set is a vacuum pump 
equipment, which enables melts to be made in vacuo. 
The pump equipment conveniently installed 
beneath the furnace table, as shown in the illustra- 
tions. The equipment can also be arranged for 
making melts in an atmosphere of inert or other 
gases. The furnaces have been used satisfactorily for 
various kinds of research work, as, for example, an 
important investigation carried out at the Sheffield 
University into the influence of zirconium upon 
metals with which it is alloyed. The furnace equip- 
ment had approximately the same capacity as that 
illustrated, and the weight of the alloys agreed so 
closely with the weight of the constituent metals that 
changes as small as 10 to 30 grammes could be made 
without sacrificing the accuracy of the work. While 
the standard equipment is rated at 5 kW, a larger 
equipment rated at 10 kW and designed to deal with 
charges up to 12 lb. is made. The furnace is fitted 
with tilting gear, as on the large commercial furnaces. 
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All the furnaces will melt twice their normal quan- 
tities, provided that a correspondingly longer time is 
allowed for the operation. 

The oscillator valve incorporated in the small 
Metrovick induction furnace equipments is of the 
type generally used for generating high-frequency 
oscillations chiefly in connection with radio trans- 





| industry. 


mission, but also for a variety of laboratory applica- 


tions and to some extent in connection with com- 
mercial processes in which small parts are heated by 
induced high-frequency currents. The Metrovick 
furnace is believed to be the first valve-operated 
furnace for metal melting manufactured as a standard 


commercial product in this country. The valve 


has three electrodes arranged in the ordinary way. | 


The anode is a copper cylinder surrounded by a water 
jacket and sealed to a glass chamber which serves to 
bring in the leads and support the grid and filament. 
The grid consists of a wire helix surrounding the 
tungsten filament. The circuit usually employed is 
shown in Fig. 17, the inductance coil of the oscillatory 
circuit being the water-cooled coil which constitutes 
the furnace. The capacity for the oscillatory circuit 
is provided by the condensers, which are mounted on 
the furnace table and the frequency of oscillation 
adopted in the equipment described is in the neigh- 
bourhood of 10°® cycles. 








Synchronous Motor Clocks. 


By G. E. MOORE, A.M.I1.E.E. 

In electricity supply the use of alternating current 
is almost universal, and its rival—continuous or direct 
current becoming relatively insignificant, and 
confined to certain specialist applications. Alternating 
current has a characteristic which, especially in these 
days when oscillatory effects of various kinds have 
become so much utilised, is of considerable import- 
ance. This is its frequency—the rate of its to-and-fro 
current surges. Public interest is occasionally roused 
when reference is made to the gradual steps taken in 
this country towards frequency standardisation at 
50 cycles per second; periodicities of from 25 to 
four or five times this value have formerly been 
favoured, and for many reasons, not the least of which 
is the coming of the “ Grid,” the adoption of one 
frequency everywhere has become a vital matter. 

Most of the electrical energy consumed is used for 

motive purposes; of this, a certain proportion is 
taken by plant running in step with the supply, and 
the rest by induction motors which rotate at a speed 
but a few per cent. below the synchronous value. 
It may be said, then, that the periodicity—or 
‘system speed,’ as it is sometimes called—of an 
alternating-current distribution network is of con- 
sequence to many consumers. This, of course, is 
generally realised and put into effect in an approxi- 
mate fashion, but, unless there is considerable 
departure from the declared frequency value, the 
results of a change in tne “system speed ”’ are not 
noted. 

Supply authorities are bound to maintain the fre- 
24 per cent. of the declared figure. 


is 


quency at within 


However, operating conditions in respect of boiler- 
house difficulties or system faults may for a time 





create a situation which makes it temporarily im- 
possible to attain the nominal frequency. In the case 
of, for example, a colliery pump electrically driven 
by an induction motor, a fall of frequency might be 
so critical as to make the plant impotent against the 
head of water. Here, of course, sheer failure of the 
plant is evident. 

Such a dilemma would have peculiarly serious 
consequences. There are, on the other hand, indus- 
trial applications in which speed bears an important 
relation both to works output and to plant efficiency. 
Constant-speed requirements are fulfilled automatic- 
ally by the use of any form of synchronous motor, 
but one cannot detect any liking for the latter on this 
score. It may be stated that general interest in the 
maintenance of constant frequency tends to increase. 
For a variety of reasons, specialist concern in a stable 
frequency is consistently felt in the power station. 

Thus, in the generation and utilisation of alternat- 
ing current energy, the factor of time has a certain 
significance. It is obvious that the frequency may be 
taken as a basis for indication of time. To this end, 
tentative efforts and suggestions have been made 
occasionally during the evolution of electrical engi- 
neering. Certain stroboscopie and oscillographic 
methods are instances of the indirect significance of 
the time element. Many experimenters, like the 
writer, must have adapted phonic motors and the 
like to alternating-current use. 

Regarding direct measurement, one naturally 
assumes that any means by which a form of register- 
ing mechanism can be synchronously actuated by an 
alternating current provides the required horological 
apparatus ; if, furthermore, the frequency is stable 
and exact, or a precise correction known, then a 
period of time can be measured in the ordinary units. 
This possibility has inevitably occurred both to tyros 
and to experienced members of the electric supply 
Meter engineers—-to name specialists who 
are intimately concerned—-have under their care 


| various instruments which are dependent upon time- 


For instance, ascertainment of 
maximum demand ” is usually 


clock mechanisms. 
what is known as the * 
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FIG. 1-WARREN SYNCHRONOUS MOTOR 
carried out by determining the consumption during 
successive periods of one hour—the largest periodic 
energy figure representing the average power in kilo- 
watts for the particular hourly period. In one form 
or other, the demand apparatus requires a time clock 
to control the periodic effect. 

Many minds have speculated on the possibility of 
miniature synchronous motors replacing the clock- 
work portions of such adjuncts as time switches and 
the driving mechanism of recorder charts. Simplifi- 
cation and lessened maintenance were attractive 
features of such technical dreams. One disadvantage 
which undoubtedly influenced engineers was the 
rather indeterminate time factor; and a simple 
synchronous motor that would be tiny enough and 
be capable of definite self-starting was needed. 

Comparatively recently, the dream has become a 
reality. The little synchronous motor now in use 
can be enclosed in one’s fist and its electrical power is 
merely a few watts. Its simple rotor, free from 
brushes, &c., must be well made mechanically and 
electrically ; vertical mounting is advantageous, and 
the design of bearings and the lubrication must be 
excellent, for a speed in the neighbourhood of 1000 
r.p.m. is maintained continuously. The stator also 
is free from encumbrances, requiring single-phase 
supply for the exciting coil of the split-field polar 
system. A suitable train of gear wheels for speed 
reduction completes the motive mechanism. Thus 
the whole apparatus is simple and compact—there is 
no main spring to wind, no escapement action to 
regulate. 

The Warren synchronous motor—Fig. 1l—is an 
interesting example. It is due to H. E. Warren, an 
American who has done much relevant work, and it is 
very compact, the complete unit roughly fitting in a 
2}in. cube. W is the fine-wire winding on the simple 
pole system ; the power is about 3 watts at a power 
factor of 0-4 lagging. The poles are split, with copper 
loops L L fitted as shown. This arrangement results 
in a rotating field in the polar gap, where R, a disc of 


steel, spins at synchronous speed, owing to “ hyste- 
retic drag.” The disc, together with the necessary 
gearing to give a speed of, say, | revolution per second 
to a projecting spindle, is mounted within a case 
shown by dotted lines. This case closed and 
is filled with oil ; and it may readily be replaced. 

Many applications for tiny synchronous motors 
have been found. Reference has previously been made 
to demand indicators. The most popular form has 
required a means for periodically re-setting the 
driving medium which connects a meter register with 
the maximum demand pointer; the periodic re- 
setting operation was for a long time electrical, under 
the control of an external clock mechanism with con- 
tact device. Obviously, a time-switch control of 
this nature could readily be actuated at the necessary 
times by a synchronous motor clock. 

But so compact an arrangement is possible that a 
synchronous motor with necessary gear train, «c., 
can be mounted within the meter case for direct 
mechanical tripping of the demand indicator device. 
The motor can be conveniently connected to the 
pressure terminals of the motor; as it requires very 
little power, this can be effected even in the case of a 
motor fed from a potential transformer. An inci- 
dental but valuable advantage is that a fault 
cessation of supply does not cause subsequent exces- 
sive demand indication through a re-setting opera- 
tion being missed by low or nil potential—a result 
which is alarming to the operation engineer or to a 
consumer paying on a demand tariff. 

Fig. 2 shows a Chamberlain and Hookham alter- 
nating-current meter fitted with demand 
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Fic. 2--A.C. ENERGY. METER 


indicator and its internally mounted synchronous 
motor mechanism. On the right is the time element, 
the synchronous motor and gearing being mounted 
behind the plate and turning the time dise T D one 
revolution per hour. On the time dise is a pin—for 
* hourly re-setting.”’ This actuates the drop arms of 
a trigger system TS, which, in turn, resets to a zero 
position a dog inside the demand indicator D I. 
The dog is driven by the meter’s disc system, and 
thus the pointer eventually shows the maximum 
hour’s kilowatt-hour advance—.e., maximum average 
kilowatts. 

Fig. 3 shows the tiny synchronous motor removed 
from the meter. The pole system, with the special 
copper loops on poles, is clearly seen. Mounted in 




















Fic. 3 -SYNCHRONOUS MOTOR 


the polar gap is the rotor, with six short-circuited bars 

not visible—and carrying on its spindle the driving 
worm. Attached to the rotor is a six-pointed star 
figure—for stroboscopic observation—-which may 
partly be seen. ; 

Such form of demand apparatus requires a time 
switch or kindred appliance which does not in any 
manner announce the time of day or length of the 
period. It merely needs each period between re- 
setting or tripping effects to be correct length of 
time—not a stringent requirement. Similarly, there 
are many uses for the synchronous motor in which a 
steady speed—-not necessarily known —is demanded, 
or by which a dependable period of time can lapse 
between operations. 
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Naturally such uses may be multiplied if time very short or very lengthy periods of time with the 


measurement is also possible. Reverting again to 
demand indication, there has been a marked partiality 
of late for periodic kilowatt indications to be recorded 
upon a chart. Useful knowledge of load conditions 
is thus made accessible both to supplier and con- 
sumer. Here is a further application for a synchronous 
motor drive. Though the chart need not so be marked, 
time of day is generally shown. 

In the Thomas “‘ Averaging Recorder ’’—Fig. 4— 
manufactured by Elliott Brothers, Ltd., the syn- 
chronous motor SM double purpose. “It 


serves a 


same instrument. 

One comes now to ordinary timepieces, differing 
only from the hour meter in the provision of the 
usual clock face and hands and of a more suitable 
case. Here continuous indication of the time of day 
is given. Naturally, such a timepiece is subjected to 
more critical observation—and even use-—than any 
of the foregoing instruments. The issue to the general 
public of synchronous motor timepieces can, of course, 
only be defended if frequency is consistently accurate. 
So far as the writer is aware only a few isolated 




















FiG. 4—AVERAGING RECORDER 


drives the sprocket wheel 8 W, which draws round the 
chart, and it also actuates the pen mechanism P, 
which periodically pulls down the pen and, by 
pushing it to a zero position, draws a line repre- 
senting kilowatt demand. Other salient features are 
MC, the magnetic clutch, which is turned con- 
tinuously by the meter register, advances the pen, 
and then allows the resetting operation; and 8, 
and 8,, the feed and pick-up spools for the chart. 
Time may be more specifically measured. One can 
meter short periods by a chronoscope driven by a 
synchronous motor. Obviously, small fractions of a 
second can readily be indicated on a dial. Moreover, 
not only can such an instrument displace the somewhat 

















Fic. S—-HoOUR METER 
dubious and limited stop watch in direct uses, but by 
electrical or mechanical connection it can be utilised 
in conjunction with apparatus or plant under test. 
The so-called hour meter has been used to show 
upon dials the aggregate number of hours during 
which a circuit has been “ alive ’-—the escapement 
in the spring-driven clockwork being released by an 
electro-magnetic detent. In this case the synchron- 
ous motor, with train and hours register, provides a 
very much simpler and surer instrument, one which 
may have useful possibilities. Fig. 5 shows an old 
form of hour meter, with time period indication by 
means of dials ; a chronoscope may have a somewhat 
similar register, and it is possible to measure both 


supply undertakings have been so bold and enter- 
prising—none in this country. 

Akin to such timepiece there is, in one or other 
modification, the “‘ frequency clock.’”” By means of 
the latter, control engineers of supply systems are 
enabled to compare apparent time of day with the 
true. The use of time devices dependent upon the 
frequency, makes the adoption of some such indicator 
absolutely inevitable. In Fig. 6 is shown an 
arrangement whereby a ready comparison of time— 
as determined by the number of cycles—is made with 
an accurate ordinary clock. 

Needless to say, a check kept upon system speed 
in this manner is superior to occasional, or even 
uninterrupted, observation of afrequency or revolution 
indicator ; an error is more discernible by an integra- 
tion than by indication—one maker mentions an 
accuracy of 1/1000 of 1 per cent. But it must be 
remarked that, for a meticulous time-of-day reading 
to be relied upon at any moment, any form of “ fre- 
quency clock’ must rapidly show a disparity and 
either be under constant observation or be fitted 
with a warning device. A householder who loses his 
train by a quarter-minute will not be appeased by 
the knowledge that his synchronous motor clock is 
correct to within 1 second or less per hour. 

It will be apposite at this juncture to examine 
the conditions which militate against frequency 
stabilisation and therefore the performance of syn- 
chronous motor clocks. A supply system has many 
vulnerable points, both in generation and distribu- 
tion. One may cite coal shortage—owing to a strike or 
other contingency—boiler-house trouble, the tripping 
of a generator, the simultaneous “‘ knocking off ”’ of 
many consumers, sudden demand following adverse 
weather—all these may affect the periodicity. The 
loss of a main feeder or district network—accidental 
or otherwise—or the long-continued occurrence of a 
system fault may have consequences which may last 
for a considerable time. In serious cases, subsequent 
correction of frequency in terms of time may be 
impossible. The growth of a supply undertaking, 
interlinking of power stations, protective gear and 
ring mains naturally reduce frequency difficulties in 
such respects. Ill consequences must tend to be less 
prolonged, but frequency correction or compensation 
more formidable. It will be interesting to note how 
conditions will respond to the all-embracing grid. 

Although system frequency may be maintained 
satisfactorily, it is inevitable that district shut- 
downs—by accident or for the purpose of mains work 
—must occasionally occur. While cessation of pres- 
sure on any supply authority’s apparatus embodying 
@ miniature synchronous motor may interrupt or 
otherwise disturb records, the duration of such con- 
dition will be known in more ways than one, and 
allowance could later be made. Similarly, a frequency 
error which fortuitously occurred would be auto- 








matically noted by human and instrumental means. 

But all apparatus belonging to consumers—par- 
ticularly synchronous motor timepieces—affected 
by mains becoming dead would cause widespread 
dismay. Deliberate switching off of pressure usually 
takes place at night and due notification is posted to 
affected parties. In many cases, information of the 
exact duration of the stoppage could be added, and 
to a certain extent would mitigate the inconvenience. 
Very localised faults—as in the apparatus, wiring, 
fuses, and the like—need not be considered here. 
Obviously, the conditions of present-day electricity 
supply cannot be said to be so definite and fault- 
proof as to favour more than a certain though wide 
adoption of synchronous motor time devices. Even 
within the supply industry the ordinary clock must 
retain a hold—though improved by auto-winding 
modifications. 

It is hardly possible to point to a simple reason for 
the innovation having now come into practical favour 
or to give credit for the initial step—if the latter can 
indeed be truly ascribed to an individual or firm. 
Doubtless—as in the case of so many inventions and 
novelties—many factors have conspired. One can 
certainly attribute the adoption of the tiny syn- 
chronous motor to the fact that, though so small, it 
is effective, and particularly to its vital self-starting 
quality. Further, operating experience and the 
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Fic. 6-—-FREQUENCY CLOCK 


extensive interlinking of generating stations has 
lessened fears of unstable or seriously inaccurate 
frequency. With regard to specialist needs within 
the electric supply industry, as already indicated, 
opinion has hardened against existing time mechan- 
isms in some applications on the score of incon- 
venience and maintenance or other costs; while, 
lastly, credit is due to the commercial enterprise 
which stimulated the production and practical trial 
of the innovation. 

Obviously, synchronous motor apparatus hardly 
comes within the ambit of the ordinary clock maker ; 
rather, perhaps, must it appeal to the instrument or 
model engineer. It is more robust than the usual 
spring-driven clockworks in use, and, if it is pro- 
tected from dust and its lubrication ensured, requires 
very little maintenance. Overhaul and replacements 
do not call for a horological specialist. Stroboscopic 
methods can readily provide instantaneous clues as 
to its synchronism, or to its accuracy in terms of true 
time ; and by this means, too, transient faults may be 
observed, but, of course, consistent time registration 
is the important function. 

Has the tiny synchronous motor any attraction as 
a consuming device ? It is doubtful; for, while it 
certainly has a load factor of 100 per cent., its low 
wattage—comparable to the pressure coil loss of an 
induction watt-hour meter—must in innumerable 
cases result in the energy being unregistered by the 
supply authority’s meter. Again, like a meter pres- 
sure coil, its power factor is below 0-5 lagging. The 
pressure coil load on a network due to consumers’ 
meters may already be appreciable, and is acknow- 
ledged, but the addition of a multitude of synchron- 
ous motors—individually of negligible revenue value 
—seems to have no redeeming quality. However, 
as with bell transformers, neon pilot lamps, and mains- 
driven wireless sets, one cannot, for diplomatic if not 
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for technical reasons, look askance at so useful an 
innovation. 

In the applications which have been mentioned 
here, and particularly in that which provides the 
public with a simple timepiece plugged in to the 
domestic installation, one is aware of yet further 
dominance of the basic feature of civilised life. To 
the vast common sources upon which we are depend- 
ent must be added this characteristic of the alternat- 
ing current by which our electricity supply provides 
universal timing pulses. 








The Forth Bridge.* 


By Str ERNEST W. MOIR, M., Inst. C.E. 

| HAVE been fortunate in my work, having been asso- 
ciated with large and difficult undertakings for practically 
forty-eight years continuously. On finishing my technical 
education I obtained an appointment on the Forth Bridge, 
then about to be constructed, in 1882, under Mr. Arrol, 
who subsequently became Sir William Arrol, of great 
renown and well-deserved fame. 

Also associated with the Forth Bridge was the never- 
to-be-forgotten designer, Sir Benjamin Baker, with whom 
L was very closely in touch, due to the fact that the Railway 
Corporations that undertook to guarantee the cost of 
the work had ultimately to take over the financial respon- 
sibility from the shoulders of the contractors, and so 
threw the whole of the staff, which was nominally in two 
categories, into one. 

My first work was the building and launching of the 
large caissons for the foundations—four to be used under 
the southerly pair of cantilevers, and two on the island 
of Inchgarvie. The launchways, which were at a slope 
of 1 in 11, were made steeper than is usual in shipyards 
because the caissons were ungainly in shape and started 
their progress down the ways while partially iminersed 
in water. There were no serious difficulties in this work 
except one arising out of the inclusion of the air under 
the airtight floor, which was 7ft. up from the cutting 
edge. The tide on the day when this launching function 
was to be performed did not rise as high as was expected, 
or high enough to give a sufficient draught for floating 
the particular caisson under review clear of the launching 
cradle. It was thought by enclosing the air below the 
floor, instead of allowing it to escape, that additional 
buoyancy would be provided. It was not realised that 
in all probability the air would not remain with a uniform 
flat surface, but would surge to one side of the caisson 
or the other, and so would not only fail to add to the 
buoyancy, but cause such a tilt on the structure as would 
make it draw considerably more than it would have done 
normally. This, in fact, happened, and the air rushed 
to one side and bubbled out before the caisson was safely 
afloat. The result was that the cutting edge was partially 
removed from the previously prepared bearing blocks, 
fixed on the cradle, and it was with great difficulty we 
managed to get it afloat before the tide fell. The method 
adopted to get it off the cradle was effective. We employed 
the large concourse of men, who always got a holiday 
on the day a caisson was launched, to haul in unison 
on @ rope attached to the extreme top edge of the caisson. 
Two or three hundred men hauling on such rope surged 
the caisson until it ultimately scraped its way along and 
off the cradle, tearing away parts of it in so doing. It 
ultimately floated into water sufficiently deep to enable 
it to be towed to its final position. It was a warning 
not to include in any floating vessel air that is not 
surrounded by plating that rigidly separates it from the 
water, if it is proposed to take advantage of the displace- 
ment arising from it. 

The same thing in a measure applies to diving bells, 
and I have found it necessary (and this is perhaps the 
lesson I learned from this experience) to heavily weight 
diving bells near their cutting edges, keeping their centres 
of gravity low, in order to prevent them rocking in the 
seaway in which they are immersed. Fifteen per cent. 
of excess weighting over the displacement, near and round 
the bottom of a large diving bell, will give safe housing 
for the men working within, and prevent undue motion 
in the sea. 

The two island caissons had to be sunk on a shelving 
bench of Whinstone rock. In order to get the drills 
required for boring and blasting this rock as near the 
outside of the skin plating as possible, the design of the 
lower portion of the air chamber was modified. A single 
plate—about lin. thick—supported by brackets 3ft. 6in. 
deep, was introduced, instead of the sloping conical 
plates backed with concrete all round its cutting edge, 
which were used in the caissons that were sunk under 
the southern pair of cantilevers in silt and boulder clay. 

In the Firth of Forth the tide rises and falls sometimes 
as much as 22ft., and varies as to the mean tide level, 
due to winds in the North Sea. The falling of the tide 
made a big difference in the buoyancy of the caisson 
cylinder 72ft. in diameter, and involved a very large 
change in displacement between high and low water. 
When the tide was low the weight on the cutting edge 
was greatly increased. There were about 2500 additional 
tons to be carried as well as the weighting necessary 
to keep the caisson in its place in a rough sea, when the 
full buoyancy was operating during the highest tides. 

The blasting left irregular rock-bearing surfaces, and, 
due to the additional weight, the single thickness of plates 
already referred to became distorted and badly bent, 
the blasting contributed to the distortion, making con- 
sidérable indentations, and the caissons were being forced 
out of their true position. It was therefore found advisable 
to reduce the sinking as much as possible, and to bench 
off the rock towards the deep water side. Broad, flat 
steps were made for the foundation concrete below the 
air-tight floor to rest on. This concrete was carried lower 
than the level of the cutting edge, which had been arranged 
as the bottom of the working chamber. In order to carry 
out this modification, hanging screen plates were attached 
to the cutting edge on the deep water side, which were 
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gradually extended downwards, rigidly strutted and held to 
prevent the risk of their being blown out by the compressed 
air. These plates were continued downwards until air 
blew out the water and left the rock dry; the rock was 
then benched and the concrete put into place. 

This was an ingenious way of overcoming the difficulty 
and the risk arising from the great loads that were being 
placed on the weak cutting edge resting on the unevenly 
blasted rock, which was already much distorted. 

North-west Queensferry Caisson.—One of the most diffi- 
cult problems arose in connection with the caissons which 
had to be sunk through a considerable depth of soft 
silt, and then many feet into hard boulder clay. It arose 
as follows in connection with the north-west Queensferry 
caisson. 

During one Christmas holiday, when no work was being 
done, the caisson had been left, as it was thought, quite 
safely, rising and falling with the tide, securely moored 
in its position on the north-west end of the staging and 
on the brink of the muddy bed of the Forth, which rapidly 
fell to a depth of about 200ft. An unusually low tide 
occurred, no doubt largely due to wind, because it 
was not a time when extra low tides would have been 
expected. The caisson was floating, figuratively, into a 
band-box, with a mass of lead in its bottom, as there 
were about 6ft. of concrete over the whole 72ft. of its 
diameter, and an additional 15ft. between the shells, 
together with some 800 tons of steel in its structure. 
It had not been completed up to its top or beyond the 
knuckle where the quick taper portion commenced, 
for convenience of filling it with concrete. Valves had 
been placed in such a position that should any accidental 
flooding occur they could be opened to allow any water 
to run out should the caisson rest on the bottom and 
become embedded, and so remain fast. One night at 
low tide it did settle into the mud, and its weight was 
such, that as the tide rose it failed to float and stuck fast. 
The sea, therefore, rose above the level of the top of 
the uncompleted shell, and filled the whole interior. 
Matters would have been all right even then if the valves 
had been opened to let the water out as the tide again 
fell, and an attempt was made to open them, but as so 
often has happened, at critical times in engineering works, 
where the valve stems have left-handed screws and are 
unmarked as to which way the wheels should be turned, 
instead of being opened they were more tightly closed. 
The result was, when the tide fell a large additional weight 
was placed on the soft silt and the caisson was forced 
further into the bed of the Forth. It partially capsized, 
and the water poured out as it would on emptying a cup. 
When the tide rose again there was no chance of its 
floating, and at high water it was nearly submerged and 
at such an angle that it was impossible either to sink it 
or do anything effective with it to complete its steel struc- 
ture, which would have again raised its sides above the 
level of high water. 

An effort was made to complete the tapered steel part 
of the caisson, with the hope that it would be lifted by 
its own buoyancy when completed. A good deal of this 
work had to be done by divers. The shell plates were 
not sufficiently strong, however, to resist the head of 
water above the concrete-filled part when the interior 
was pumped out. An unfortunate accident occurred 
by the burst-in of the plating without any warning, and 
three men were drowned, who were unable to get out 
from among the strutting in time. It was only a matter 
of minutes that I was not a fourth. 

The first attempt, therefore, to raise this caisson to 
its original position was a failure. Conferences were held, 
and an ingenious scheme was devised which involved 
the completion, in timber, of the structure to a level above 
high water, and to a depth where the timbers would 
take their lower bearing on the concrete within the shell ; 
12in. by 12in. pitch pine timbers, tongued and grooved, 
were built like a barrel and caulked. The upper part 
of the timber baulks were held in position by a circular 
steel box girder of the full 72ft. diameter of the larger 
portion of the caisson. All this timber was chained 
and weighted to prevent the possibility of its floating 
and slipping up on the steel body of the caisson. 

The very difficult work of the divers and all concerned 
was exceedingly well done in view of all the circumstances, 
and the scheme was successful. 

When the big drum and the caisson below was ultimately 
pumped out, we found that the water had got below the 
bottom, and in a few days it was entirely free and floating 
vertically where it had originally been placed and where 
it was then sunk. 

This, I think, was a clever way of getting over a difficulty 

-one of the greatest, if not the greatest, we had in connec- 
tion with the building of the Forth Bridge. 

It would have been cheaper, if we could have done it, 
to have built a new caisson and fioated it over the site 
and sunk it in its proper position, but the obstruction 
arising from the existing caisson, partially filled with 
concrete and the mass and tangle of steel plates which 
would have to removed, made that, though not entirely, 
almost an impossibility. 

South-west Queensferry Caisson.—In connection with 
the south-west Queensferry caisson, a happening occurred 
that might have ended in considerable loss of life. The 
caisson had sunk at low water into the soft silt already 
referred to. It did not rise with the flood tide, and was 
embedded over a considerable portion of its area. Fortu- 
nately, there were only a few men in the bottom at the 
time blowing out the silt, which was about 12ft. thick. 
A fall in air pressure due to this, or the extra weight 
arising from the fall in tide—either of which might have 
caused the trouble—induced a sudden settlement of 
the caisson, and the men excavating the mud were forced 
to lie prostrate, but had the good sense to put their hands 
before their mouths and noses whilst their heads were 
pressed down into the mud by the descending roof of the 
chamber. The foreman mechanic from the adjoining 
staging had seen what had happened, and he immediately 
ran to the engine house, put all the air compressors going, 
and kept them at full speed. The pressure arising there- 
from gradually lifted the caisson off the semi-embedded 
men, below the floor, until they were able to get out by 
the shaft. Fortunately, none of them was seriously 
injured, though they had a very narrow escape. 

The Main Columns of the Cantilevers.—The main struc- 
ture of each pair of cantilevers of the Forth Bridge is 
composed of four steel tubes 12ft. in diameter, rising some 











330ft. into the air. In longitudinal elevation they were 
vertical ; in cross-section they were much wider at the 
base than they were at the top, and therefore their erection 
and keeping them in true position was not an easy matter. 

I will not go into the methods of erecting the tubes, 
as that was so well thought out that it did not cause any 
essential difficulty ; but would say, generally, that two 
box girders at right angles to the centre line of the bridge, 
upon which longitudinal girders were placed from north 
to south, were raised, as the tubes were constructed, 
from the staging so formed. In view of the great length 
of these tubes and their relatively small diameter, it 
is easy to realise how difficult it was—being constructed 
piecemeal as they were, and loaded heavily with the 
stage which rested upon them—to keep them in their 
true position. As a matter of fact, those in which | 
was particularly interested, when they got to their extreme 
height while being accurately placed north and south, 
had all deflected 6in. towards the east. Conceiving that 
it might be possible that the tubes would not be exactly 
correct, I had taken the precaution only to bolt, and not 
to rivet, the broad steel belt that was their main connection, 
to the skew-back junction at their base. The problem 
before me, therefore, was to find some method of getting 
these tubes in proper relation to their true centre line 
east and west. There was no possible margin in the struc 
ture to allow of their being anything but exact, in order 
that they might complete the bridge as a whole accurately. 

Be it remembered, and it is one of the glories of the 
erection of the Forth Bridge, and especially of its setting 
out, that it was never all together until you see it where 
it is to-day. It was constructed in sections lying on the 
ground, but minutely measured and squared up so that 
they should all fit in exactly, but without margins, in 
the structure as a whole. 

I should like, in passing, to s@y that the for 
all this minute measuring and setting out was due to 
Mr. W. N. Bakewell and his staff, and it was a wonderful 
piece of surveying that produced the Forth Bridge as you 
see it. 

Being in charge of the erection of my section of the 
structure, it was my job to get the various members 
into the position they were intended to occupy, and I 
submit it was some problem to find a way to move these 
four massive tubes, some 330ft. long and 12ft. in diameter, 
all in the same direction. 

Their resistance to bending was, of course, very great. 
There was no chance of getting any external pull from 
wire ropes or anchorages in the bed of the Firth of Forth, 
which would have had any influence on these portions 
of the structure, to help to bring them into their true 
position. I think it was a matter of some wonder that 
they were not further out of position than they ultimately 
proved to be. I finally solved the problem myself in 
the following way: Knowing that action and reaction 
were equal and opposite, that any two beams of the same 
moment of inertia will deflect the same amount with 
the same load, I conceived the idea of pushing the most 
westerly tubes to the west by forcing both the east and 
the west ones further from one another by means of 
powerful hydraulic jacks. As a base I had the already 
mentioned box girders at right angles to the bridge 
centre line, as a strut, upon which to place the jacks 
which forced them apart. Realising that they would 
both bend 6in., I knew that I would make one 6in. worse 
as to its position, while moving the other one into its 
proper place. I proceeded to do this and got my westerly 
tube the correct distance from the centre line, while the 
easterly one was made 6in. worse, or, say, 12in., now 
out of position towards the east. My next step was to 
attach the westerly tube accurately to its wind bracing, 
and hold it by the diagonals designed to take the wind 
pressure down to the base of the framework. When I 
had secured the westerly tubes by this method, I then, 
by a number of union screws, pulled the easterly tube 
in the direction of the westerly one the total 12in. it was 
now out of position. Having attached the diagonal 
bracing appropriate to it securely, I left both tubes at 
their correct relative distance apart, and correct relatively 
to the bridge as a whole. To relieve the created additional 
bending moment at the base of the tubes, I then took 
out all the bolts, re-rimered the holes in the belt plate 
already referred to, and riveted up the structure as a 
whole. The stress due to the bending moment, which 
I had created in order to get the tubes into their true 
position, was thus relieved. 

Raising of the Approach Girders.-One of my first 
works when I was appointed to supervise the erection 
of the bridge was the raising of the approach girders, 
which are so conspicuous a part of the shore ends of the 
structure. The machinery supplied for the purpose 
comprised four hydraulic jacks of about 10in. in diameter 
on each masonry pier, together with a mechanically-driven 
hydraulic pump. The spans we built at a low level to 
save false work which would have been necessary if 
they were erected about 140ft. above tide level. The 
jacks were directly coupled to one pump and to the main 
girders, comprising @ number of spans, which were to 
be lifted simultaneously and sufficiently for two or three 
courses of masonry to be built at a time on all the piers. 
The main girders were carried on temporary cross-girders, 
which also housed the hydraulic jacks, during the time 
the two or three courses of the piers were being built, 
the load being then transferred from the temporary 
cross-girders to the finished work, and another lift was 
prepared for. The main girders were continuous over 
two spans, and it had not been considered that in such 
a system the reactions on every second pier are greater 
than on those piers over which the girders are non- 
continuous. As doubtless you all know, the reaction 
on the continuous pier is one-half of three-fourths of the 
span, plus one-quarter (or five-eighths of the weight 
multiplied by two) on the pier over which the girders 
are continuous, ¢.e., 1} of the whole as against three- 
eighths multiplied by two where the girders are parted, 
or three-fourths of the whole in that case. In other words, 
the continuous span pier carries 1} of the load of two 
continuous girders, and the pier on which the two sections 
are disconnected, or non-continuous, three-fourths of 
the load. 

The point of contraflexure being one-fourth of the span 
measured from the pier carrying the continuous or con- 
nected girders. The pump only delivered water at a 
constant pressure to the jacks of equal area, and it naturally 
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filled the jacks first, having the least load. Therefore, 
before the constant pressure could raise the two girders 
over their continuous pier, the free ends, where they were 
parted, were bent upwards, causing a considerable deflection 
over the continuous pier in the girders themselves, thus 
producing an equal load on the eight jacks dealing with 
two spans. This fact showed itself in the obvious state 
of compression produced on the first two tie members 
on each side of the pier over which the two spans were 
continuous, and the flat plates forming them buckled 
sideways and thus threw one system of the triangulation 
out of business entirely, and put twice the load on the 
first strut. Having observed the buckling of the ties, 
and realising what was happening, I stopped all pumping 
and allowed the girders to sink back on to the levelled 
packings. No further attempt was made to lift them 
until each pair of jacks had its own shut-off valve and the 
lifting could be controlled exactly by levelling. This 
description is difficult, I think, to understand, but I hope 
the sketch diagrams indicate what was happening. It 





Was 4 Inatter of some interest to prove on s0 large a scale 
that a point of contraflexure shown in the bending moment 
diagram of a continuous girder structure did produce 


stood, and, further, it showed the great importance of 
having the piers truly level where continuous girders are 
involved ; otherwise, the theories of the loads upon them 
are all wrong ! 

Cantilever Movements by the Sun It will interest you, 
| think, to know that before we joined the southern 
fixed cantilever to the large pylon pier built for its recep- 
tion, and with a view to ascertaining what the daily 
movement would be on a bright sunny day, we placed 
opposite the end of the unattached cantilever, on the 
Queensferry side, a drawing board, and fixed a sliding 
pencil pressed against the paper by a spring to its free 
end. The sun on rising warmed up the eastern half of 
the bridge, and drove the pencil to the westward. As 
the sun advanced the pencil was propelled further in that 
direction, and as the top members of the bridge got warmed 
up by the sun passing high in the heavens, the tubes of the 
lower part being more or less in shadow, the top members 
expanded and depressed the pencil. As the’ sun fell and 
ultimately set in the west, the pencil moved eastwards, 
and the result was an ovoid diagram some 8in. long and 
Itin. high. From this Sir Benjamin Baker checked his 
computations as to what the side strain, due to sunshine, 
would be on the pylon pier holding the fixed end of the 
cantilevers both vertically and horizontally. The pier 
had to be able to take, at about 140ft. or more from the 
ground, a side load equal to that which would deflect 
the cantilever some 650ft. long, the amount indicated by 
this diagram 

Setting-out of the Forth Bridge.—The setting-out was 
done with minute care. Every junction was assembled 
in the building yard up to a point where the various 
members which started from the junction became of 
constant section. On the normal section so reached, 
by means of special instruments having special object 
glasses, each member had marked upon it, inside and out, 
lines on planes at right angles to their axes. 
junctions were dismantled, the lengths which had formed 
part of the assembled junction were laid out on their 
sides, and the exact required length of member, being 
strut or tie, was built between them on the flat. The 
correctness of this minute and careful work was proved 
by the erection of the structure in the air. Allowances 
had to be made for changes of temperature, &c. Such 
a fine piece of survey work necessitated great confidence, 
and was, I think, unique in the history of structural 
engineering. 

Forth Bridge Central Girder.—The central girders 
connecting each pair of cantilevers were built out as 
temporary extensions of them. 





When the | 


they were intended to occupy. I was out at sunrise to 
supervise this operation of linking them up, and Mr. 
Arrol (as he then was) was soon on the scene. The bridge 
responded to the warmth of the rising sun, and the two 
unconnected halves of the girder slid towards one another 
by the expansion of the whole 1610ft. of steel work between 
the southern pair of cantilevers and those on Inchgarvie, 
to which they were attached and for the moment formed 
apart. When the pre-bored plates in the bottom members 
or tension boom of the central girder came into juxta- 
position, the intention was to drive in turned bolts in 
every hole to complete the tension or bottom boom. 
Notwithstanding the warmth of the sun, there was a 
cold north-east wind blowing, and the eastern side of 
the bridge did not respond so rapidly to the rise in tempera- 
ture as did the western side. The result was that while 
the holes on the western side of the bottom boom came 
exactly superimposed, those on the eastern side were 
something less than one-half hole, and the distance 
required to bring them into proper juxtaposition was jin. 
further expansion, and that amount did not materialise. 
The men on the western side rapidly got in all their bolts, 
but those on the eastern side could not get in any, and 
our disappointment was great. We waited some time 
in the hope that the eastern face would warm up and 
expand like the western one, it being imperative, before 
the temperature fell, that both sides should be properly 
bolted up to act simultaneously as the tension booms 
on both sides of the girder structure. Great anxiety, 
therefore, existed, and it was thought it might be necessary 
to undo all the work already done by releasing the bolts 
on the western bottom boom, so that in the cool of the 
evening free contraction would again take place, leaving 
things as they were before we had started operations. 


plates when an idea occurred to me, viz., that artificial 
heat might be used to do what the combination of the 
sun and the wind had not accomplished. I suggested 
to Mr. Arrol that I should obtain all the shavings, oily 


| waste, &c., sible, and soak aRe i y 
differences in reactions on the piers on which the bridge | “ poe « nd soak these materials with naphtha, 


having first placed them along the bottom trough of the 
350ft. girder on the eastern side, set fire to them, and see 
if the heat generated would be sufficient to warm up the 
very large mass of steel that comprised the eastern bottom 
boom of the central girder, and so bring the holes opposite 
one another on this side as they had naturally come 
together by the sun's heat on the west. I well remember 
Mr. Arrol threw some doubts on the efficacy of this proposal, 
but consented to my trying what the effect would be. 
The naphtha-soaked shavings, waste and other combus- 
tibles were procured and fired, and within a few minutes 
the holes in the connecting plates slid forward and came 
exactly opposite one another, so that instead of having 
to take out the turned bolts from the western boom, with 
considerable elation we drove them into the eastern one, 
and so completed the first part of our task. This sounds 
relatively simple, but when you consider that we were 
doing without any temperature measuring instruments, 
or any pre-thought-out plan, you can conceive that it 
was a somewhat bold thing we attempted—and it proved 
a complete success 

Our next operation was to complete the top, or com- 
pression booms of the central girders, which operation 
was to be performed by the cooling and shrinking of the 
large structure as the sun’s heat fell. We had not long 
to wait before this happened, and in the cool of the after- 
noon the main cantilevers began to draw back to the 
main piers 855ft. away, and the wedges already referred 
to practically dropped out, with very little hydraulic 
pressure applied to the jacks which had been placed 
to remove them, if, in fact, the contraction of the cantilever 
arms did not produce the necessary relief. 

The position then was this. The central girder was 
held by the four sets of temporary ties joining the top 
booms of the cantilevers to the arched top booms of the 
central girders. The stress upon these ties was carried 
down through the bracing system to the bolted joints 
to which I have already referred, and for a short space 
the central girder of 350ft. was practically a suspension 
bridge, and was being slightly raised by the pull on these 
temporary ties as the cantilevers cooled down. 

The next step was to complete the top, or compression 
booms of the girders, and cut away rapidly the heavy 
strap ties which formed part, as I have already said, of 
what were virtually suspension chains. In the case 
of the top boom it was, of course, a compressible load 
we had to provide for. The ends of the top boom web 
plates had been carefully planed and dressed, and were 
within about 10in. to 12in. of one another on each girder. 


| Steel wedges 2in. thick and about 4ft. or 5ft. long, had 


To make this possible, a series of ties formed of steel | 


straps had to be attached to the cantilever ends and to 
each half of the 350ft. central connecting girder. These 
straps temporarily formed part of a continuous tension 
boom between the top chord of the cantilevers and the 
half girders. It was also necessary to provide for the 
compressive resistance arising from the bending moment 
and practically complete temporarily the lower or com- 
pression boom of the detached girder and the lower boom 
of the adjoining cantilever. Hydraulically removable 
wedges were employed to achieve this purpose. Having 
completed the two halves of the girders by overhang 
until they were practically touching one another in the 
centre so that the rivet holes on the joint plates were 
very nearly adjacent, their final joining up became 
necessary. An ingenious scheme was adopted for turning 
the two halves which formed, for the moment, extensions 
of the cantilevers to which they were attached, into one 
350ft. girder. The girders were ultimately supported 
at one end on rocking columns to allow for expansion 
and contraction, and on the other end on fixed pins. 
The method of making this conversion from two cantilever 
extensions into one girder, which I am about to describe, 
was, I believe, the idea of Sir Benjamin Baker. It was 
essential that this transformation should be accomplished 
within twenty-four hours, and the following is a description 
of how it was done, and, incidentally, how nearly it might 
have failed, but for a very simple idea put into operation 
at a critical time. The programme was as follows :— 

A bright day was chosen when it was hoped continuous 
sunshine, and a consequent rise in temperature of the 
structure, would result. The two half girders, due to 
the careful setting out, were extraordinarily near in 
alignment, both horizontally and vertically, to the position 





been prepared, which were to be driven in between these | 


planed edges and cover-plates fixed to keep them in their 
required positions sideways, so that they would make 
the web plates of the top booms of the girders continuous. 
There were four such wedges, and it was another illustra- 
tion of the minute and accurate setting out of the various 
members that these wedges touched for the whole depth 
of the top boom when driven into place by 14 lb. hammers, 
which was done in a few minutes. I am glad to say I 
was one of two men who drove these wedges into place 
and so completed the first pair of central girders. 

There remained now one more thing to be done to 
complete the central girder, converting it from two halves 
and two portions of the cantilevers into one detached 
girder of 350ft. length, as it is to-day. In order that 
the stress on the temporary ties should be entirely and 
immediately relieved, and so prevent any possibility 
of compression being put through them next sunrise, 
a highly ingenious scheme, the suggestion of Mr. Arrol, 
was put into operation. It was this. Eight small furnaces, 
heated by oil, were attached to, and surrounded, the 
temporary ties, and as soon as the wedges were driven 
home and the appropriate cover-plates attached to keep 
them in position, the furnaces were started, the tie-plates 
heated to white heat, and any stress that remained in 
them relieved, and all danger was over. The temporary 
bolts were easily taken out, and the girders were complete 
structures resting upon the ends of the cantilevers, free 
to expand and contract. 








Tue Longford electricity plant of the Coventry Cor- 
poration is to be extended at a cost of £162,000. 








The Lighting of the Bodleian 
Library, Oxford. 


THE oldest part of the Bodleian Library was built 
between 1450 and 1480 and contained the MSS. given to 
the University by Humphrey, Duke of Gloucester (d. 
1447), but these documents were dispersed and destroyed 
in 1550 by the Commissioners of Edward VI. In 1598 
Sir Thomas Bodley determined to furnish again Duke 
Humphrey’s room with cases and books, and so became 
the founder of the Bodleian Library. In 1602 the Library 
was formally opened with over 2000 volumes, of which 
299 were MSS. Ten years later, the Arts End was added, 
and between 1613 and 1618 the third storey of the Quad- 
rangle was built with money provided for the purpose 
by Sir Thomas Bodley. This upper portion is now occupied 
by two reading-rooms and the Picture Gallery. In 1640 
a room was built at the west end of Duke Humphrey's 
Library, now ‘called the Selden End. These three rooms 
and the third storey were sufficient for the purposes of 
the Library until 1790, when it began its encroachment 
on the various rooms and Schools of what is now the 
Bodleian Quadrangle. 

For over three hundred years from its foundation in 
1602, no artificial light of any kind was allowed to be 
introduced into the Library, but in 1913 the use of electric 
torch-lamps was permitted for staff purposes. On account 
of this lack of artificial lighting, it was necessary in winter 
to close the reading-rooms at 3 p.m., which had always 
been a great inconvenience to scholars. The proposal 
to install the electric light into the Bodleian building 
was brought forward in 1926 and finally approved in 


We were about to take the bolts out of the western joint | the summer of 1929. The contents of the Library being 


of priceless value, quite irreplacable and uninsurable, 
the most important point was to make the electrical 
installation as safe as was humanly possible. A scheme 
by which no flexible chords are used was therefore devised 
The highest quality electric lighting wires enclosed in 
steel tubing are used and are conveyed to every lamp- 
hoider, whether they be of a portable fitting, pendant, 
or other similar device. All switches, lampholders and 
fittings of all descriptions are metallically and elec- 
trically connected to the conduit, and the whole system 
is carefully earthed at many points, so that in the event 
of any damage to an insulated wire the effect would be 
that the fuse protecting that circuit would “blow” 
and cut off the circuit from the supply until it was repaired 
This system has been carried out throughout the reading 
rooms and the Picture Gallery, and very little conduit 
is visible, in spite of the fact that no walls have been 
chased and no tubing sunk or hidden anywhere except 
under the floorboards. 

For the Upper Reading-room and Picture Gallery, which 
are full of readers’ desks and catalogue stands, as well 
as bookcases, two schemes were considered : (1) To light 
each individual reader’s desk strongly and to provide a 
low general illumination, and (2) to provide a general 
illumination of high intensity, and no local illumination 
at all. After discussion it was decided that the latter 
arrangement was the better, as it permitted the re-arrange 
ment of the desks, catalogue stands, or bookcases without 
any alteration to the electric wiring. 

After experimenting with many types of fittings, it 
was found that the Holophane reflector refractor fitting 
was the most suitable, not only from an illuminating, 
but also from an artistic point of view, and each of these 
rooms, which are 172ft. long and 26ft. wide, are lit with 
nine reflector refractor units (F 902/2140) with 300-watt 
lamps. The illumination from these is approximately 
7 foot-candles over the whole of the table surfaces through - 
out the two galleries. Each light is controlled by its own 
switch, the switches being grouped at the fuseboards 
and under the control of the custodian. One special 
feature of these fittings is that the circuit wires are con- 
tinued down to the lampholder from the junction box 
in the ceiling and are protected by a flexible metalli: 
tube which is metallically connected both to the conduit 
and to the lampholder. 

In the older part of the building, the Duke Humphrey s 
Library, with the Arts and Selden Arts, the illumination 
was carried out in an entirely different manner. There, 
the ceilings are painted, and of great beauty, and it was, 
therefore, decided that no work was to be done on them 
at all. At the same time, it was desirable that their beauty 
should be shown up at night by illumination. The final 
design evolved was to put standards with wooden columns 
and heavily frosted enclosed bowls upon the tops of the 
projecting bookcases in the Duke Humphrey’s Library, 
and on the tops of the gallery rails at the two ends. The 
effect, so far as the ceilings are concerned, is excellent, 
the ceiling being lightly illuminated, while the floor area 
and bookcases also receive a moderate general illumina 
tion. This illumination, however, is not sufficient for 
the readers, and, therefore, in each alcove in the Duke 
Humphrey’s Library short brackets with metallic reflectors 
are clipped to the bookshelves, and certain of the desks 
in other parts of the old Reading-room have standards 
also with metal roflectors. Thus, the readers’ desks 
and the staff desks are brightly illuminated, without 
the light straying from those lamps to the upper part 
of the Library and spoiling the general illumination by 
strongly marked lines of shadow. The bookcases under 
the galleries are illuminated by a number of lamps with 
metal shades hidden under the mouldings. In every case the 
circuit wires are taken direct into the lampholder and each 
lampholder is connected metallically to the conduit. 

The illumination and electrical specifications for this 
installation were prepared by Messrs. Dolby and William- 
son, consulting engineers, of 8, Princes-street, Westminster, 
S.W. 1, whilst the entire electrical work was carried out 
by Messrs. Hill, Upton and Co., George-street, Oxford. 








Tue Marconi installation on the new Royal research 
ship “ Discovery II.,”" which left St. Katherine’s Dock, 
London, on Saturday morning, December 14th, on a three- 
years’ voyage of scientific exploration in Antarctic, will 
keep in direct communication with Britain throughout 
her sojourn in the Far South. There are two transmitters, 
for short and for long waves, two receivers and a direction 
finder, which is fitted in the chart room. 
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New Engineering Shops of the 
Ceylon Public Works Department. 


We have received from Mr. J. Gray, of Colombo, 
and publishing, the following 
description of the new engineering shops which have 
been erected by the Ceylon Public Works Department. 
The illustrations which accompany the text and are 
given on page 690 were reproduced from photographs 


have pleasure in 


also sent to us by Mr. Gray. 


The original shops were established in 1847 in a 
very small way on a 7-acre site in the centre of 
Colombo, at a time when there were practically no 
engineering facilities of any kind in the Colony, and 
when considerable developments in road-making, 
bridge building, &c., were beginning to take place. 
Since these early days, and as development of the 
country progressed, the works gradually expanded 
in size and scope until a stage was reached, a few years 
ago, when the premises became so overcrowded and 
inconvenient, that the Government decided to move 
the establishment out of the city and rebuild it on 
modern lines on a more suitable and spacious site 
outside the municipal limits. 

First-class building and works sites are by no means 
easily found around Colombo, owing to the low-lying 
swampy areas which bound a large proportion of the 
landward side of the town. However, an excellent 
12-acre lot was eventually secured. It is situated on 
the eastern boundaries of the city, on a laterite ridge, 
permitting of a finished ground level nearly 50ft. 
above the sea. The new shops were commenced on 
February, 1925, and were occupied exactly three 
vears later. 

The first necessity to be considered in designing 
tropical workshops, and one, not by any means suffi- 
ciently appreciated by home designers, is openness 
and freedom for the circulation of air. Masonry or 
brickwork partitions which prevent the horizontal 
movement of the prevailing air currents should be 
avoided as far as possible, for they may easily render 


sists near the surface of a skeleton of iron hydrate 
filled with a granular aggregate of clayey products, 
quartz grains, with a small proportion of free alumi- 
nium hydrates, and provides ideal foundations 











The engraving, Fig. 2, is a general view of the works, 
with the boiler-house and saw mills in the foreground, 
next to which are the bridge shops, then come the 
machine and fitting shops, beyond which stand the 
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FiG. 1--PLAN OF THE NEW ENGINEERING SHOPS 
usually so hard and compact that expensive concrete foundry, smithy and store buildings, and resident 


footings can be largely dispensed with. 
The scope of the P.W.D. engineering shops or 
‘Government Factory,”’ as they are called, includes 








Fic. 2—-GENERAL VIEW OF 


a building that would be otherwise cool and com- 
fortable almost uninhabitable. In planning the lay- 
out of these works the question of light, ventilation, 
and elbow room was kept continually in the forefront, 





tural 





THE SHOPS 


the fabrication of all road bridges—spans of 180It. 
having been constructed—light steel buildings, tanks, 
pontoons, and a wide variety of other kinds of struc- 
steel work; the maintenance of a fleet of 180 
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and the results obtained have fully justified the care 
bestowed on these important points. 
Laterite, or what is locally known as Kabook, is a 


vesicular clayey rock resulting from the decomposi- | 


tion in place of the underlying gneiss under the action 
of percolating rain water in a warm climate. It con- 








steam road rollers and other road-making plant ; and 
machine construction and repairs of a very wide 
variety for the various Government Departments. 
Under normal conditions 1000 workpeople are em- 
ployed, the majority of whom are Sinhalese, the 
remainder being Indian immigrant labour. 


engineers’ bungalows. is given 
in Fig. 1. 

The carpenters’ shops and saw mills —Figs. 3 and 4, 
deal with heavy structural woodwork, boat and barge 
building, wheel making, office furniture, &c., and are 
equipped with modern wood-working plant. Figs. 5, 
6, and 7 show the structural steel bays, the last named 
being capable of housing bridge girders up to 240ft. 
long with 28ft. clear head room. A full equipment of 
modern drilling, sawing, punching and shearing, 
straightening and bending, pneumatic and hydraulic 
tools, are provided for this department, and the 
travelling cranes vary in capacity from 15 to 2 tons. 

Fig. 8 herewith and Fig. 9, page 690, show the 
machine and fitting shops, and call for no special note, 
except to say that a comprehensive equipment of 
modern high-speed machine tools is installed, with a 
tool-room equipped with electric and _ oil-heated 
furnaces, lathe tool, twist drill, and cutter grinders, 
&ec. &c. The heaviest machine tool in these shops is 
a 60in. boring mill, capable of boring and turning 
steam roller wheels, in addition to which there are 
horizontal boring machines, heavy radials, planers, 
&c. &e. 
® Figs. 10 and 11 are two views in the foundry, which 
is*capable of dealing with castings up to 10 tons in 
weight, and the usual cupolas, ovens, moulding 
machines, &c., are installed. 

The smithy—Fig. 12—is equipped with twenty-five 
hearths, and steam hammers of 10 cwt., 5 ewt., and 
3 cwt. capacity, as well as with light drop stamps, 
forging machines, &c. 

At the present time, power is provided by a some- 
what odd collection of gas, oil, and steam engines 
from the old works, pending the complete electrifica- 
tion of the plant. Compressed air at 90 Ib. pressure 
is supplied to all shops from a steam-driven Alley 
and MacLellan compressor of 800 cubic feet per 


A plan of the factory 
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minute capacity, and the air is used, in addition to 
drilling and riveting for the preliminary tests of steam 
rollers after repairs, sand blasting, &c. 

Many otherwise good workshop arrangements are 
spoiled for want of good yard and road areas, and 
great importance was attached to this point in design- 
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ing the lay-out, with a result that a 16ft. well-made 
tarmacadam road girdles the whole site, in addition 
to which there are crane roads covering the whole of 
the stack yards and leading to all shops, and par- 
ticular attention may be drawn to the main stack 
yard which is 750ft. long spanned bya 7-ton Goliath 
crane of 35ft. span, where all heavy plant, such as 
crushers and concrete mixers, portable boilers, pumps, 
outdoor cranes, &c. &c., are stored. 

The welfare of the workpeople was not lost sight of, 
and, in accordance with modern ideas, and far in 
mivance of what is usually met with in the East, 
their comfort was considered. A dining-room capable 
of accommodating 500 workmen was built, as were 
also a fully equipped dispensary and washing places 
with individual wash basins and clothes lockers for 
every workman. A comfortable motor ambulance is, 
in addition, kept ready at hand for transporting acci- 
dent cases to the hospital. 

In setting out to build a complete new engineering 
works, and eventually to move a large amount of 
plant and work in progress to the new shops, a careful 
plan of campaign had to be prepared in order to 
prevent undue dislocation of the department, and to 
that end the new shops were completed up to the point 
of installing all shafting and power, but with no 
machinery in place. As each new shop was com- 
pleted, templets of all the tools were laid in place, 
foundation bolts concreted in, and driving pulleys 
fitted to shafting. A great deal of care and money 
was expended on this process, but the advantage of 
the laborious preparation may be appreciated by the 
fact that each shop was stopped on a Friday night 
at the old works and was restarted again on the follow- 
ing Tuesday morning. There was no delay or con- 
fusion, and each machine tool, bearing a number 
corresponding to a numbered position, was simply 
dropped in position, grouted into place with quick- 
setting cement, and belted up ready for work. Most 
of the tools had work in them ready to start on. 

Mr. Gray was responsible for the design, construc- 
tion, and lay-out of the whole plant, under the 
Director of Public Works. All the steel work for the 
new shops was fabricated at the old plant, and the 
entire work was carried out departmentally. 








; Tue International Exhibition, which was to be held 
in Brussels next year, has been postponed to 1931. 


ENGINEERING 


MR. J. 





OF THE 


ENGINEER 


SHOPS 


GRAY, COLOMBO, 


Fics, 5 AND 6—-STRUCTURAL STEEL BAYS 


CEYLON 


P.W.D. 





(en ae 


; 
i 


-- 
- oe, 
Geeeeeeey 





Bay 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


INDUSTRY AND ADVERTISING. 


Srm,—In reference to last weeks Engineer, Mr. Reginal 
Wilson Lecture 3 inst before the staffordshire [ron and 
Steel Institute, Advertising is going to lift us out of the 
rut, with my experience in the Iron & Steel & NonFerrous 
Metal, & experience acquired in Canada & U.S.A. & Gt. 
Britain, Advertising goes a long way, & Being an English- 
man I believe in putting our Coal Mines with the latest 
methods of Production, or take a tip from the Cannock 
Chase Colliery Co Ltd of which the writer is well aquainted 
with, next let us begin with our Iron & Steel Foundries & 
equip them with the latest up to date methods of Pro- 
duction, the writer has visited 365 foundries in England, 
Scotland & Wales & I am still looking for the-first class 
up to date foundry I should like to ask Mr. R. Wilson 
through your press, how many of the 3,000 [ron Foundries 
are there up to date in Gt. Britain, & where are they, next 
our Rolling Mills & Steel Foundries, should be equipt 
with the latest methods of Production, next drop those 
none producers, from Directorship & let them work for 
there pay. next the Engineer is the right man in the right 
place, but he is not a pattern maker, or Moulder, or Non 
Ferrous & Cupola Melter, & Steel & Iron Foundry Foreman, 
Neither will advertising produce the goods at the least 
possible cost so that we may compete with the Markets 
of the World, We have the Coal, Iron, & Steel and the 
Men the markets are there & untill we are able to compete 
not in quality ondly, but prices, Foreign Competitors in 
Tron and Steel are equipt with the latest methods of Pro- | 
duction and untill we wake up we are doomed, A Com- 
parison—a Machine costs 30£ in England, it can be made 
in France for 20£, & no tariff, But to try & send this 
30£ machine into France over the 30 per cent tariff, 
they put on, makes our Machine 40£ so we cannot export 
machinery to France, But they can export here, Nearly 
all there Iron & Steel & Wollen Mills are working two & 
three shifts while we are on the dole or the Guardians, I 
have told some of my Foundry Friends, that I have seen 
2 ton Engine-Beds made on Moulding Machines they 
thought I was dopy. I am also a believer in our travellers 
speaking the Language of the Country they are sent out | 
to, or otherwise they cannot expect to do buisness, Equip 
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the Workshops with the latest Methods of Production 
pay the Men a living wage, give them incoragement 
more square pegs out of round holes and put your shoulder 
and Money to the Wheels of Industry, then you will have 
experts come over here to see how we do it, & we shall 
be able to compete with the Markets of the World. & 
Advertise 
J. H. Jongs, 
Late Foundry Foreman in Iron, Steel 
& Brass & unemployed 


Liverpool, 18.12.29 


DEARTH OF MARINE ENGINEERS. 


Srr,— Having been an engineer on cargo ships for six 
years, I was interested in your article on the ** Future of 
Marine Engineering,”’ December 13th. 

I do not think there is a dearth of marine engineers 
One has only to look at the Board of Trade returns each 
week to see that there are plenty certificated engineers 
passing out. 

But these men, having for their own convenience put 
up with bad food, bad accommodation, excessive overtime 
(unpaid), and forced into doing their own greasing on 
watch, have made up their minds to return to these con 
ditions only as a last resort, with the result that the better 
class companies—unfortunately in a small minority 
have plenty of applicants, or the men have taken up shore 
jobs at a reasonable wage. 

A case in point. 

The Synthetic Ammonia and Nitrates, Ltd., (1.C.1.), 
Billingham, Yorks., have recently built a power station. 
There are fourteen fitter-drivers on the running staff, 
twelve being certified marine engineers. The charge hand, 
three leading hands, and four fitters on the maintenance 
staff are the same. With the exception of four, all these 
engineers have left ships within the last ten months. 

The only thing to be said in favour of the majority of 
cargo vessels is that one can get one’s time in quicker 
for the examination, and that promotion to chief engineer 
at the handsome wage of £24 per month occurs sooner 
than in the better-class companies. 

The owners have the remedy in their own hands. 

Treat their engineers as officers and not glorified fire- 
men, and they will get the men without interfering with 
the present regulations governing the B.O.T. examina- 
tions. 

SINBAD 

Middlesbrough, December 14th 
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40-Ton Coal Wagons. 


At the invitation of the London, Midland and Scottish | 
Railway Company we witnessed, on the morning of Friday, 
the 20th inst., a demonstration of the unloading abilities 
of the new 40-ton coal wagons which that company has 
put into service for supplying its power station at Stone- 
bridge Park with fuel. We reproduce two photographic 
views of a train of these wagons, one showing the coal 
being discharged, and an outline drawing giving the leading 
dimensions. 

These wagons have been put in commission with the 
object of expediting, and economising in, the delivery 
of coal in considerable quantities and are not, of course, 
intended to be solely confined to the company’s power 
station service, as they could be equally well employed | 
wherever the terminal facilities are suitable. They are | 
the outcome of an extensive tour of exploration on the 
Continent recently made by Mr. E. H. J. Lemon, Superin- 
tendent of the Carriage and Wagon Department at Derby, 
but, naturally, have been designed to suit English condi- 
tions, among which the chief limiting factor is the head 
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ture which relieves the underframe of much stress. The 
bottom of the A is also lattice-braced to take up rocking 
stresses. It will be noticed that the upper part of the 
hopper slopes back boldly, which is not on account of 
the loading gauge, but to stiffen the sides and prevent 
them from bulging, as the load, it will be appreciated, 
is carried fairly high and must exert considerable force 
on the sides when the train is running fast. As a matter 
of fact, the loading gauge of the railway would permit 
a larger wagon, but the limit is set by the colliery head 
gear. 

The bogies are of the standard diamond frame type, 
and consequently need little description. They have a 
wheel base of 6ft. and wheels 2ft. 8}in. in diameter. 
They are all fitted with vacuum brakes and hand!brakes, 
which also are of standard pattern. We learned, however, 
that the hand brakes are, in future, to be made more 
powerful, to make certain that the wagons will not run 
away when being handled on the very steep sidings found 
on some collieries. 

The side discharge doors are of such a form and are 


| so hung, from the top edge, that they tend to close on 


account of their own weight, but are, of course, pushed 
open by the coal in the bunker when they are released. 
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GENERAL ARRANGEMENT OF 40-TON COAL WAGON 


room under the screens at the collieries. There are very 
few English pits at present capable of accommodating 
these wagons. It is hoped, however, that when their 
utility has been thoroughly demonstrated and appreciated, 
more pits will alter their head gear to provide the necessary 
accommodation. 

The new wagons have the great merit that-when they 
are made up into a complete train, they can be run in 
with the passenger traffic, as each wagon is fitted with 
automatic vacuum brakes. A set of twelve trucks makes 
a train, which carries approximately 480 tons of coal 
and weighs, in all, just over 605 tons. These trains are 
run from the Midlands to London at an average speed of 
from 30 to 35 miles per hour, and can be pulled up so 
effectively that the driver has no fear in running right 
up to the signals. 

On reference to the engravings it will be seen that the 
wagons are of the hopper type with side-opening doors. 
There are two doors on either side, as a single door, of some 
30ft. length, would be too “ sloppy ”’ to work satisfactorily. 
As @ consequence, the lower part of the hopper is divided 
transversely at the centre, and a narrow space is provided 
there for the accommodation of the door-locking gear. 
The top of the hopper is, however, continuous, as is also 
the A bottom. The result is a very stiff and strong struc- 


The gear for locking and releasing the doors is arranged 
at the ends of the wagon and operates a set of catches 
along the bottom edge of the door. There are three of 
these catches to each door keyed to a spindle running 
from end to end. These catches have upwardly turned 
hooks which engage with plates on the underframe when 
the door is shut. At the end of the spindle there is a long 
lever, which is provided at its end with two notches. 
This end of the lever passes through a guide frame fixed 
to the end of the hopper. One side of this frame is pivoted 
on a long arm and is provided with an extension by means 
of which it can be pressed down by hand. In the upper 
position it coacts with the notched lever to lock it in the 
closed position. When it is pressed down it releases the 
lever, and the spindle on the door rotates sufficiently 
to release the catches. The coal then forces the door 
open and the lever is pulled forward sufficiently to engage 
another notch and hold the door full open while the coal 
is being discharged. Another pressure on the side of the 
guide frame will release the lever and allow it to swing 
back under its own weight. The lever mechanism is 
duplicated at either end of the door and the two sets 
are interconnected by a shaft running underneath the 
hopper. As an added precaution against the door flying 
open when the train is under way, the levers are drilled 














for pins which are slipped through above the guide frames. 
These doors fit very snugly on to their facings, and although 
those which we inspected had, palpably, not yet been 
subject to much rough treatment, we should imagine 
that they would keep “ coal tight ” in ordinary service. 

At Stonebridge Park it is not convenient to discharge 
both sides of these wagons at one operation, as the bunkers 
there were not designed for such working, but by opening 
the doors on one side of a wagon fully two-thirds of its 
contents were discharged. This operation took from 
30 sec. to 38sec. per wagon from the word “ go,” and 
two men discharged six trucks in 4 min. without any 
hurry or exertion. The business of closing and locking 
the doors again took very little longer. 

The principal dimensions of these wagons, which have 











WAGON BEING DISCHARGED 


been built by the Birmingham Railway Carriage and 
Wagon Company, Ltd., can be taken from our line 
drawing. 








SIXTY YEARS AGO. 


THERE are still some people who are of the opinion 
that wireless telegraphy and wireless broadcasting have 
a potent influence on the weather and, specifically, are 
responsible for the excessive rains from which we and 
other countries have recently been suffering. They 
remain quite unmoved by the fact that the total energy 
transmitted through the ether by wireless waves is wholly 
negligible in amount compared with the energy involved 
in a thunderstorm, or, for that matter, in a rainstorm. 
Alternatively, if they are prepared to give way on this 
point, they talk somewhat vaguely of the wireless waves 
exercising a “‘ trigger action *’ and releasing meteorological 
stores of energy greatly exceeding their own amount. 
This trigger action theory can easily be reduced to an 
absurdity if we follow to its logical conclusion the fact 
that we cannot continue to discharge even a six-chambered 
revolver without stopping occasionally to reload it. It 
is to be noted that when the public imagination is stirred 
by a new invention or some new application of an invention, 
it not infrequently ascribes strange powers to it. Nature, 
it seems to be argued, is so delicately balanced that action 
on the part of man can readily upset her equilibrium and 
have large and serious consequences. Humiliating though 
it may be to confess it, the truth is quite otherwise. The 
greates: works of the engineer, the greatest achievements 
of the physicist, are well within the range to which Nature 
ean adapt herself without disturbing her tranquility 
We may exercise a local command over her great forces, 
but, fortunately for the engineer, our command operates 
insignificantly to affect the general tenour of her ways. 
We can, therefore, dismiss as imaginative any connection 
between wireless and weather. The belief in such a 
connection is as fantastic as that which sixty years ago 
gained ground in America that the construction of the 
Pacific Railroad, recently completed, was working a great 
change in the climate of the Plains. Instead of continuous 
drought along the route of the railroad rain was being 
experienced in refreshing abundance. In Central Ohio, 
according to a note in our issue of December 24th, 1869, 
the climate had been completely revolutionised since 
iron rails had been laid as a network over the region. 
In place of the destructive droughts of former times, 
more rain than was sufficient to satisfy every farmer's 
need had fallen during the previous four or five years. 
The change was thought to be the result “‘ of an equi- 
librium produced in the electrical currents which had 
brought about a more uniform dispensation of the rain.” 
It was added in support of this curious explanation that 
within the memory of those still living there were few 
or no such thunderstorms in New England as occurred 
in the pre-railroad days. Has Central Ohio experienced 
no droughts since 1869 ? Are there still no severe thunder- 
storms in New England? Perhaps some reader will tell 
us. Perhaps, too, someone will tell us whether there is 
continued evidence for the assertion commonly made that 
the severity of the thunderstorms over the Channel 
Islands is ascribable to the “ attraction ’’ exercised by 
the numerous glass houses of the tomato growers. There 
are now few or no glass houses in Jersey, but last summer 
the island was visited by a thunderstorm which raged 
without stopping for over twenty-four hours. 
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Railway and Road Matters. 


In 1927, the Southern Railway put into service the 
motor ferry steamer “ Fishbourne,’ and in 1928 the sister 
ship “*‘ Wootton.” These run between the mainland at 
Portsmouth and Fishbourne, near Ryde, in the Isle of 
Wight, for the conveyance of motor cars. A third boat 
for this class of traffic has just been ordered from Messrs. 
William Denny and Brothers. 


In this column of our issue of November 29th, mention 
was made of the provisions of four running lines and the 
conversion of the existing platforms into those of the 
island type by the Metropolitan Railway at Bishops-road. 
An obvious advantage of such an improvement would 
be that the delays to other trains whilst trains from the 
Great Western have their steam engines changed for 
electric work would be avoided. Corresponding delays 
on the down journey, when the electric are changed to 
steam, would also be eliminated. 


DvuRING the year 1928 there were 3203 “ movement ” 
accidents to railway servants, of which no less than 2216, 
or 69-19 per cent., were either accidental or due to mis- 
adventure ; 659, 20-57 per cent., to want of caution 
or misconduct, and 205, or 6-40 per cent., to want of 
caution or breach of rules on the part of some other servant. 
That left only 123, or 3-84 per cent., of the cases as due 
to directly preventable causes. A list of last is 
given in Colonel Mount’s annual report, and, as associated 
with engineering, we regret to notice among these that 
24 are assigned to an insufficiency of clearance between 
vehicles and structures. 


or 


these 


THERE was some correspondence in The Times recently 
as to the nuisance created in the neighbourhood of Snow 
Hill by smoke from locomotives working through Snow 
Hill tunnel. As the Southern Railway has been charged 
with that offence, it may be noted that Snow Hill curve 
runs from the former London, Chatham and Dover Railway 
at a point 22 chains north of Ludgate Hill Station, towards 
the Metropolitan Railway at Farringdon-street. The 
curve is 16 chains long, of which only the southern 2 chains 
belong to the Southern Railway. The remainder is the 
property ot the Metropolitan. At one time the London, 
Chatham and Dover passenger trains ran into and out of 
Moorgate Station over that line. 


In this column of our issue of July 12th last, 
tioned that Mr. R. 8. Pilcher, the new general manager 
of the Manchester Corporation transport service, proposed 
that omnibuses, instead of trams, should be provided 
on certain routes. A detailed report has been 
submitted to Mr. Pilcher’s Committee, and, in our inter- 
view with him, he said that, in effect, the report meant 
that while the municipal omnibus service was a healthy 


we men- 


since 


and growing concern, the tramway undertaking had 
about reached its maximum point of development, and 
the Committee, therefore, had authorised a change of 


policy to suit the changed conditions. In future, he said, 
there would substantial curtailment of the normal 
car-building programme and of expenditure on tramway 
track. 

IN presenting the Railway Returns for 1928, Mr. R. H. 
Hill, the Assistant Secretary for the Finance and Statistical 


be a 


Department « 
application was made, at the request Standing 
Committee on Mineral Transport, for of 
privately owned wagons registered to run on railway 
ompanies’ lines in Great Britain on December 31st, 1928. 
It is remarked that although returns were not furnished 
by all owners or hirers of wagons, they were received 
from approximately 5000 wagon users and covered 
638,215 wagons. The figures are summarised in an 
appendix, from which it is seen, on the particular question 


the 
particulars 
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of coal wagons, 
coal traffic, 68,113, or 12-1 per cent., were of a capacity 
of 8 tons or under 10 tons; 297,275, or 52-9 per cent., 
were of between 10 tons and under 12 tons, and 191,937, 
or 34-2 per cent., of 12 tons. The falling off in the coal 
trade last year was evidently responsible for only 8671 
privately owned wagons being registered as compared with 
25,442 in 1927. 

It will be fifty years to-morrow, December 28th, since 
the first Tay Bridge failed as the evening train of the North 
British Railway from Edinburgh to Dundee was crossing 
it. The train and portions of the bridge fell into the river 
and all the passengers and trainmen—a total of seventy- 
four or seventy-five persons—were drowned. The bridge 
was sanctioned in 1870 and was inspected on behalf of the 
Board of Trade by Major-General Hutchinson in February, 
1878, at which time the structure was completed and 
painted. That officer reported that he saw no objection 
to the bridge being opened for passenger traffic, but that 
he would wish, if possible, to have an opportunity of 
observing the effects of a high wind when a train of carriages 
was running over the bridge. Unfortunately, in the latter 
relation, General Hutchinson was subsequently absent 
from duty for some time owing to illness, and did not get 
an opportunity of being at Dundee during a gale. There 
was a delay in completing the railways approaching the 
bridge and it was not until June Ist, 1878, that it was 
opened, The disaster was inquired into by the Board of 
Trade, under what the Act of 1871 described as a “‘ formal 
investigation,” by Mr. H. C. Rothery, the Wreck Com- 
missioner ; Colonel Yolland, the Chief Inspecting Officer of 
of Railways, and Mr. W. H. Barlow, then President of the 
Institution of Civil Engineers. The latter two gentlemen 
condemned many features about the bridge, but Mr. 
Rothery said it was “ badly designed, badly constructed 
and badly maintained,’’ and for that Sir Thomas Bouch 
was, in his opinion, mainly to blame. It is due to Sir 
Thomas’ memory that we should also put upon record 
here that Mr. Joseph Tomlinson, when delivering his 
presidential address at the Institution of Mechanical Engi- 
neers on May Ist, 1890, said :—‘‘ The fall of the old (Tay) 
bridge and its consequences point a moral to all future 
engineers, and it is this: do not let others ever cause you 
to deviate from true principles or allow them to persuade 
you to let mere money be the guide as to strength in your 
work. If Sir Thomas Bouch had not been influenced by 
such means he would not have built the bridge he did, 
and his bridge would be across the Tay to-day and he 
might in all probability have been living now.” 
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Notes and Memoranda. 


Ir is said that the recent earthquake under the Western 
Atlantic has caused variations in the level of the sea bed 
as great as 300ft. 


Ir is said 
Murmansk, 
apatite-nepheline. 
pushed forward. 


that the Khibinsk phosphate deposits of 
Northern Russia, contain 750,000 tons of 
Plans for their development are being 


of the Compania Hispano- 
at Buenos Aires, which is 
in Argentina, and has just 
turbo-alternators, each of 


THE new power station 

Americano de Electricidad 
claimed to be the largest 

started work, contains four 
75,000 horse-power. 


Tue forests of Canada, about 800,000 square miles in 
extent, are mainly coniferous, and nearly 40 per cent. is 
comprised of spruce, fir, and hemlock, the group which is 
preferable for paper manufacture and which provides about 
75 per cent. of all wood pulp. There are also large stands of 
balsam, pine, and soft hard-woods which are satisfactory 
for certain purposes. It is estimated that there is enough 
timber to provide the world with pulp wood for twenty 
years. 

For the purposes of constructing a concrete highway 
along the east side of the Allegheny River, in America, it 
was necessary to bring up the raw materials on the opposite 
side of the river. To get the cement across it was pumped 
through a 3in. pipe line suspended from a cable. The 
pump was operated by a petrol-driven air compressor 
giving 360 cubic feet of air per minute at a pressure of 
100 lb. per square inch. The rate of delivery was 600 
barrels of cement a day 


At the Debray power station of the Detroit Edison 
Company, which is to have an ultimate capacity of 
350,000 kW, the steam conditions at the boiler stop valves 
are :—Pressure, 455 lb. per square inch; temperature, 
700 deg. Fah. Five 340,000 lb. boilers are now installed. 
A separately fired superheater will be added in connection 
with the 10,000 kW B.T.H. high-temperature turbine 
to be installed later. Other features include the use of 
| Underfeed stokers, water-cooled walls, and air pre-heating 
The two 50,000 kW, 1200 r.p.m. turbo-alternators are bled 
from four pf the twenty-one stages. 
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In his address to the London Technical Group of the 
Electrical Association, Mr. P. E, 
Rycroft recently pointed out that while the Padiham 
power plant had the highest steam-raising efficiency 
in the country it yet departed little from the practice 
of twenty years ago. The boilers have approximately 
horizontal water tubes, with integral superheaters and 
cast iron Steam raised at 250 lb. per 
square inch and 620 deg. Fah. The stokers are of the 
| chain grate type and the draught is produced by a chimney 
| The capacity of each boiler is 35,000 Ib. per hour 
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A SHAFT weighing about 140,000 lb., said to be one of 
the largest ever made, was machined recently in the shops 
of the Electric and Manufacturing Com 
Pa. The shaft has a maximum 
with an overall length of 32ft 


Westinghouse 
East Pittsburgh, 
finished diameter of 53in., 


| It was forged by the Midvale Company, Philadelphia, from 


f the Ministry of Transport, remarks that | 


an octagonal ingot about 82in. diameter and weighing in 
the neighbourhood of 290,000 Ib. The shaft will be sup- 
ported with the rotor on two large bearings, 30in. diameter 
by 60in. long. It is designed for use in the rotating part of 
a 60,000-kVA horizontal generator, the speed of which will 
be 514 r.p.m. This large unit will be installed in the elec- 
trical test laboratory, which is maintained by the Westing- 


| house Electric and Manufacturing Company. 


Tue explosion of a charge of dynamite is usually 


| associated in our minds with a deafening report, but this 


that out of 563,178 wagons devoted to | 


is true only of dynamite fired in the open air. Charges of 
dynamite are exploded in massive steel bombs at the 
Pittsburgh Experiment Station of the American Bureau of 
Mines, with only a metallic “ click *’ to indicate that the 
charge has exploded and that pressures of 10,000 Ib. to 
20,000 Ib. per square inch have been produced inside the 
bomb. These bombs, known as Bichel gauges, are used to 
measure the actual pressures produced by detonating 
explosives when fired in a bore-hole. The magnitude of 
the pressure is a measure of the ability of the explosive to 
do work. Pressures are being measured as part of the 
Bureau's programme to investigate the factors influencing 
the effectiveness of explosives in actual blasting. 


on the use of electric furnaces in British 
foundries, the Electrical Review says that it must be 
admitted that the electric furnace, as far as iron and 
brass foundries are concerned, has not made much progress 
in England. It is rather surprising that the duplexing 
process, in which the cast iron is superheated in the electric 
furnace after being melted in the cupola, has not been 
more generally adopted, because, for thin high-grade 
castings, better results are obtained but the cost factor 
has no doubt deterrent. In the case of brass 
foundries, the capital expenditure involved in many 
cases prevents the adoption of electric melting, and it 
has to be remembered that there are comparatively 
few large brass foundries this country, the great 
majority of them being small shops employing two or 
three men. 

In the course of an article in the American Machinist 
Mr. A. R. Page describes “‘ negative quenching ” as a pro- 
cess of quenching the steel from the hardening temperature 
direct into the tempering bath—without intermediate 
cooling—the tempering medium being preferably a fused 
salt.bath. He points out that this type of treatment, while 
eminently suitable for certain classes of steel, is by no 
means universally applicable. Plain carbon steels are 
unsuitable for the single composite treatment, as the cooling 
rate is not sufficiently rapid to produce any adequate 
hardening. Remarkably successful results, however, have 
been obtained by negative quenching of oil-hardening 
nickel-chromium containing about carbon 0-3, 
nickel 1, and chromium | per cent. The negative quench- 
ing treatment of such steels gives a higher Izod impact 
figure, as compared with that obtainable by the double 
oil hardening and tempering treatment, while retaining the 
same Brinell hardness and ultimate tensile strength as are 
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Miscellanea. 


A NEw aluminium electric cable factory is to be put up 
near Stockholm. 

A NEw pier is to be constructed at Halifax, at a cost of 
3,000,000 dollars. 

ScoTswoop suspension bridge, over the River Tyne, 
is to be strengthened at a cost of £32,000 

THE flying time between London and Berlin and between 
Berlin and Paris is to be reduced by one hour. 

Tue first and second places in the first aero race held 
in Mexico were secured by British-made ** Gipsy Moths 

THE amount of the assistance to be given to the Barce- 
lona Exhibition by the State has been fixed at 50 million 
pese tas. 

TeN new ovens have been added to the coke oven 
battery of the Consett Iron Company at Winlaton Mill 
Co. Durham. 

PREPARATIONS are being made for the transferenc« 
of the headquarters of the Electrical Trades Union from 
Manchester to London 

It is proposed to organise the production of natural 
soda from the lakes in the Kulundin district of Western 
Siberia on a commercial scale. 


A seam of coal, 2ft. Sin. thick, has been discovered by 


boring at the Yorath Colliery, Cwmgledil. The seam is 
estimated to cover an area of 450 acres. 
A DEpPositT of uranite, which, it is said, may prove of 


commercial value in the production of radium, has been 
discovered in the Wilberforce district of Ontario 

SPEcIFICATIONS for the iron and steel works to be laid 
down at Pretoria by S.A. Iron and Steel Industrial Cor 
poration are on view in Johannesburg and Pretoria. 

THE Shanghai Waterworks has just created a new record 
by pumping 50 million gallons of water in one day. The 
maximum delivery was at the rate of 75 million gallon 
day. 

THE new nitrogen fixation plant of the Stickstoff A.G., 
of Waldenburg, has a capacity equivalent to 15,000 tons 
of pure nitrogen per annum. Coke oven the r 
material used. 


gas is av 


It has now been decided to construct an underground 
tube railway in Rome. The scheme is expected to occupy 
twelve years, and the initial programme is to make 15 


miles of line. The cost is estimated at £8,000,000 


{ NEW river port will be constructed at the potash 
fields on the Kama river, Russia. It is estimated to 
cost £400,000 Thirty steamboats and one hundred 


barges will be put im service handling potash next year 


Ix order to provide direct communication between 
North Wales and Lancashire and Cheshire, i 
to construct a bridge and embankment across the mouth 


of the river Dee between Point of Ayr and West Kirby 


is proposed 


A CULVERT about a mile long and 32ft. wide by 29ft 
Louis, U.S.A., in order 
It will have to 


high is being constructed in St. 
Des Peres. 


to confine the river carry 
10,000 cusecs of water and is part of a 13-mile conservation 
scheme. 

Tue Sverdlov machine tool works at Leningrad is 


being reconstructed at a cost of £700,000. When completed 
it will, says the British-Russia Trade Gazette, 
to produce 2000 machines annually instead of five hundred 
which was the output last year. 


be able 


A sTaRT has been made on the construction of the Powell 
River power plant, which will involve the expenditure of 
2,000,000 dollars. It will develop 18,000 horse-power and 
supply a mill capable of producing from 35,000 to 37,000 
tons of newsprint a year. 


AN official report states that the total length of anti 
malaria drains now in operation in the town of Kuala 
Lumpur, Federated Malay States, amounts to 40-7 miles 
of open concrete drains, 190 miles of pipe underdrain, 
and 20) miles of open earth channel. 

Work has been started at the new Manitoba Rolling 
Mills, Alberta, where steel is being poured from a 25-ton 
open-hearth at the rate of 70 tons a day. It is noteworthy 
that the works are operated on natural of 
1,500,000 cubic feet are consumed a day 


gas, which 


Ir is reported from Athens that on December 18th, 
Colonel Carappanyotis, the new Minister of Publix 
Works, signed the contract with Henry Boot and Son, 
Ltd., for irrigation and reclamation works in Thessaly, 
Epirus and Crete. A sum of nearly £6,000,000 is involved 


In view of the success of the North-East Coast Exhibi 
tion at Newcastle, the General Purposes Committee of the 


Newcastle and Gateshead Chamber of Commerce will 
consider holding annually a Tyneside industries fair, 


on lines similar to those held in London and Birmingham. 


Some 16,000 barrels of whale oil were produced during 
the whaling season at the two British Columbia plants of 
the Consolidated Whaling Company, Ltd., the result of 
operations of a fleet of six hunting vessels and a 250-ton 
tender. Among the 388 whales taken there was a record 
number of sperms. 

THE recent flood of the Jhelum River is officially stated 
to have been 40 per cent. in excess of the previous record 
and 50 per cent. above what was considered to be the 
probable maximum with which the Rasul Weir and head 
works would have to contend. The weir was damaged 
to a considerable extent, but is being rapidly repaired 


Durtne 1928 a Hydraulic Branch of the Federated 
Malay States Public Works Department was in process of 
being built up. It replaced and took over all work pre 
viously carried out under the Irrigation Engineer; to its 
duties of research and collection of data were added the 
conservancy of rivers and certain other executive tasks 
It possessed at the commencement of 1928 a strength of 
eight Civil Engineers and sixteen at the end of the year, 
while twenty-five Assistant Engineers were recruited from 
England in order that the strengthening of the staff of this 
branch might not unduly deplete the ranks of other 
branches, 
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Cases and Circumstances. 


WHEN any new invention has successfully passed 
its initial stages, and has developed to that con- 
dition in which it is of interest to financiers, it is 
liable to fall into the hands of propagandists who 
are more interested in pushing it than in ascer- 
taining its true merits. These propagandists, if 
they are clever, succeed in making the new inven- 
tion the fashion : 
municipal engineers are asked why they have not 
adopted it ; shareholders browbeat their directors 
and read glowing extracts from the daily Press ; 
and the whole body of uninformed opinion sets to 
work to teach the expert his business. Not infre- 
quently, he succumbs. . Convincing cases are put 
before him, and as he has no data upon which to 
challenge them, he is placed in the invidious 
position of having to say, * I don’t believe a word 
of them,” or to accept them because he wishes to be 
regarded as logical and broadminded man. 
Furthermore, novelty has for many people a 
peculiar attraction. If a thing is new, it must be 
up to date, and they pride themselves upon the 
fact that no one can describe them * back 
numbers.’ Even experts are not free from this 
haman weakness, and many a one has allowed 
himself to be carried away by popular clamour, 
even against his own opinion. The psychological 
studies of the propagandists have taught them that 
if only you will cry * Great is Diana ”’ long enough 
and loud enough, the populace will be begin by 
saying, “‘ There must be something in this Diana,” 
and end by joining you in your exclamations. 

Now is certain—or almost certain—that no 
engineering invention which is not intrinsically 
useful ever succeeds in existing for long. A useless 
drug may be foisted for years upon a credulous 
public, but not a useless engineering device. But 
it is just as true that very few inventions are 
equally serviceable under all conditions. Rarely 
or never does it happen that there is only one right 


a 


as 


way of doing a thing. Often enough there are two 
or three, and it is only when all details have been 
examined with scrupulous care that the balance in 
favour of one or the other can be discerned. The 
electrification-of-railway zealots would have us 
believe that because electrical operation has been 
successful in America and on parts of the Continent, 
all our railways are supine because they still adhere 
to the independent steam locomotive. We shall 
presently hear that no shipowner can dare to say 
that he is in the van of progress if he does not 
use powdered fuel and the electrical drive, and we 
may anticipate that before long the manager whose 
machine tools are not fitted for hydraulic operation 
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address of the writer, 
but as a proof of good faith. No notice | 
commumications. | 


the public begins to talk about it, | 


will be told he is getting old, and the power-house 
pace Padiham—the highest 
| pressure boilers and turbines, reheating, and the 
numerous devices for securing the last fraction of a 
| per cent. of efficiency, will scarcely dare to show his 
|face before his technical brotherhood. There 
| not a single word to be said against any of these 
|things. There are conditions which make the 
| 
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| electrification of railways or ships desirable, there 
are certain kinds of machine tools which can with 
|advantage be operated hydraulically, and there 
|are conditions when it is the highest economy to 
|adopt at whatever capital cost the most efficient 
form of machinery. We would be the very last 
to oppose any new development which indicated 
real progress, but at the same time we must recog- 
nise that circumstances alter cases, and that the 
engineer who is rash enough to lay down the law 
without due consideration of all the conditions, 
does a disservice to the public. ‘‘ Prove all things ” 
is an admirable motto for engineers. Inspired by it, 
an elaborate powdered fuel plant was laid down at 
Barton power station so that the engineers might 
| satisfy themselves to its merits. Recently 
speaking upon a paper by Mr. Chattock, Mr. Lamb 
|outlined the results in general terms, and his 
remarks illustrate admirably what we have been 
saying about local conditions. ‘ Very few pow- 
dered fuel plants exist in Lancashire,” said Mr 
Lamb, ‘“‘ and Manchester in particular has strongly 
favoured mechanical stoker firing. It would 
however, be a mistake to infer from this that either 
| Mane hester or Birmingham is wrong in the decision 
which has been made. In my opinion, both are 
|right, because the problem in the two areas is an 
|entirely different one.” Mr. Lamb went on to 
show that in the Midlands there was plenty of 
low-grade coal which could not be fired efficiently 
|in the solid condition, but was very suitable for 
| powdered fuel firing. At Barton, on the contrary, 
a good-quality slack, particularly suitable for 
chain grates, can be purchased at a reasonable 
price. With it an efficiency of 80 per cent. has been 
reached. But to test pulverised fuel a large boiler 
—130,000 lb. per hour—was completely equipped. 
The additional annual charges, as compared with a 
stoker boiler of the same capacity, amount to 
£600, and the improvement in net working efficiency 
is 2 per cent., equivalent to approximately £500 
per year, so that the balance is on the wrong side. 
| But with a low-grade coal—9000 to 10,000 B.Th.1 

| —the position is reversed. The net working effi- 
|ciency then rises to between 5 and 6 per cent., 
}and the saving in coal reaches £900 per annum, 
leaving a balance of £300 on the right side. It 
will be seen that even at the best the economy is 
not considerable—not enough to make any appre- 
ciable effect upon the price of electricity. But Mr. 
Lamb is not to be hurried into a premature con- 
clusion, and he ended by saying: “ We have no 
reason to regret the experiment which has been 
made, but I feel that longer experience is necessary 
before a decision could be made to proceed further 
in the Manchester power station in utilising pow- 
dered fuel.” 

This case is an admirable example of one kind 
of cause that may influence a decision. But 
there is sometimes quite another. We may assume 
that it matters very little to the London Power 
Company where its coal comes from; it might 
certainly use Midland coal, which is suitable for 
pulverising, instead of, let us say, a Lancashire 
coal, which is not. But it is not going to employ 
powdered coal at Battersea. There the boilers 
will be stoker fired, and the deciding factor was that. 
it is easier to take the grit out of the flue gases from 
a stoker than to catch the impalpable powder 
which the combustion of powdered fuel produces. 
The use of oil engines for ship propulsion presents 
a case of yet another kind. The problem does not 
turn only upon the efficiency of that kind of motor 
nor upon the cargo space that may be economised. 
The particular trade upon which the ship is 
engaged, the accessibility of suitable supplies of 
fuel oil, and the price of the oil available by con- 
trast with that of coal, have all to be weighed in 
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the scales. Furthermore, the conditions between 
oil-fired boilers and oil-driven engines have to be 
studied. Relative efficiency is not always the key 
to such problems. It is the engineer's business to 
think of efficiency and to pursue it with all his 
might. But the user has got a dozen other things 
to consider, and it not infrequently happens that 
not only economy but mere convenience is the 
deciding factor. ‘‘'To know all is to forgive all,” 
and if the public, which cannot understand why 
the apparent best does not always drive the less 
good from the field, knew—and could comprehend— 
all the details it would more often than it does 
* moderate its ardour.” 


The Sense of Proportion. 


THOSE who write in the papers about motor 
traffic on the roads never fail to draw attention 
to the number of accidents which occur, and to 
deplore the fact that they have increased and are 
still increasing. Nor this class of comment 
restricted to those who are concerned to provide 
sensational matter for the public. Coroners and 
magistrates—even judges of the High Court— 


1s 


round figures for the sake of simplicity. Let us 
assume that there are 200,000 accidents in the 
course of the year, of which 6000 are fatal. It has 
been stated that there are 2,000,000 cars in this 
country. Assume that, on an average, 500,000 of 
them are on the road each covering a mileage of 
5000 per annum—and this is probably a low esti- 
mate. It follows that 2,500,000,000 car-miles are 
run in the course of the year. Assume, again, 
that ten persons are exposed to the risk of accident 
during each of those car-miles. Where does one 
arrive ! At this—that 2500 million people are in 
danger during a period of twelve months. And 
how many, during 1928, sustained injury? In 
round numbers 200,000! A simple sum in division 
shows that the chance of any single person sus- 
taining an injury is about | in 12,500. And what is 
the risk of a fatal accident ? Not more than 1 in 
400,000 ! 

In arriving at these figures, two assumptions 
| are made which may well be false. It is probable 
that there are more than 500,000 cars always on the 
‘road ; possible, too, that each car is a potential 
source of danger to more than ten persons during 
each mile of its progress through the country. But 





frequently draw attention to the fact that the | in the light of this calculation may we not say, with 
motor is a danger to the public. The following | Mark Twain, that the marvel is not that there are 


passage appeared in a leading article in The Times | 
a few weeks “In 1928 there were over 
2,000,000 motor vehicles in Great Britain, and on 
the average sixteen people were killed and 450 | 
injured in road accidents every day of the year. | 
The figures are appalling Stated thus | 
they are appalling enough. Adding fatal and other 
injuries together, there were 170,090 motor casual. | 
ties attended with injury to human beings in the 
year 1928. Of these, about 5840 were fatal. 

But ought not these figures to be studied in their 
true perspective ? Ought not those who have to 
legislate for the control of motors and their owners 
to be supplied with some further statistics ? It is 
truly stated, “there have been 170,090 accidents 
in 1928,”" but has any attempt ever been made to 
supply an answer to the question, ““How many 
persons were exposed to this form of accident in the 
year 1928?” To deplore the number of casualties 
without considering the answer to this question is 
to evince a complete absence of a sense of propor- 
tion. Many years ago Mark Twain wrote an article 
entitled “‘ Danger of Lying in Bed.”’ It appears in 
an edition of his ‘‘ Choice Works,’’ published in | 
1888. He was, of course, drawing an amusing com- 
parison between the number of people killed in| 
railway accidents and the number of people who 
die in their beds. But he gave some statistics 
which set one thinking. At or about the time when 
he wrote, 300 people were killed annually on all 
the railways in the United States. He concluded 
his article thus: ‘‘ When we consider that every 
day and night of the year full fourteen thousand 
railway trains of various kinds, freighted with life 
and armed with death, go thundering over the land, 
the marvel is not that they kill three hundred 
human beings in a twelvemonth, but that they do 
not kill three hundred times three hundred.” Is 
it possible to make a calculation, on any rational 
basis, with regard to the number of persons who 
ran the risk of personal injury from motor vehicles 
in 1928? Many a car spends many a year on the 
road without doing damage to life or limb. We 
know of one which has travelled some 42,000 miles 
during the last seven years. Never once during 
the whole of that time has it injured a single human 
being. Nay, it has never—so far as is known— 
injured a single living thing, with the exception 
of a humble bee which was killed on the wind 
sereen. It is true that on one occasion a cat, walk- 
ing slowly across the road, disappeared beneath 
the bonnet, but when the driver turned round to 
view the mangled remains, the cat was pursuing 
its way as calmly as if nothing had happened ! 
Not, of course, that this car has never had an acci- 
dent. It had an interview with a brick wall on 
one occasion, doing damage to the wall which cost 
£5 to make good. That is by the way. It has done 
no personal injury ; but to how many persons has 
it been a potential source of danger? One must 
include amongst the number all the occupants of 
the car itself, the occupant of every car which it 
has met along the road, every cyclist, every pedes- 
trian on the road. The car has also been a possible 
menace to every person on the footpath, for it 
might have skidded or the steering gear might have 
given way. It has been driven, for the most part, 
through crowded streets. Make every reasonable 
allowance, and it would not be unfair to assume that 
throughout every mile of its progress it has been a 
menace to ten people. In other words, 420,000 
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people have been exposed to danger from that car 
Now let us enlarge the calculation, taking 





alone ! 





so many accidents, but that there are so few ? 








The World Engineering Congress 
in Japan. 
(By Our Special Representative.) 
No. IV.* 
Tox1o, November 20th. 

Engineering as applied to agriculture in the United 
States is another topic of wide general interest, which 
was debated in committee during the Congress, the 
Japanese now doing all they can in their small rice 
fields and areas devoted to wheat and other cereals 
to substitute the machine for human labour. The 
situation in the States is discussed in a paper by H. B. 
Walker, who points out that animal power reached 
its “‘ peak ’’ of application about 1918, and has since 
rapidly declined—at the rate of about 500,000 
animals per year. Agricultural engineering is a new 
profession, and the agricultural engineer a man who 
brings new scientific methods to bear upon an age- 
old industry. Year by year, the food of the people is 
being provided by a steadily decreasing proportion 
of the population—estimated to-day at 24 per cent. 
while in colonial times 94 per cent. of the people were 
directly dependent upon agriculture for a living. 
While the savings effected by mechanical equipment 
are most significant—pre-harvest requirements for 
cotton production being reduced from seventy-five 
man-hours to ten per acre—the reader finds himself 
inquiring why it is that agriculture is the least pros- 
perous of all American industries, and what is the 
precise cause of the reduced earning power of the 
farmer. 

The forerunner of agriculture in large areas of the 
United States, irrigation, is a subject which in earlier 
years was a matter of life and death to the pioneers ; 
it has converted enormous arid tracts in California 
into a paradise of fruit and flowers and is the basis 
of the life and prosperity of some inland states. This 
subject is well treated by Elwood Mead and B. A. 
Etcheverry, who survey it from its modern begin- 
nings, though its necessity was recognised nearly four 
hundred years ago by the first European colonists, 
who found the Indians irrigating land in the south- 
west. The distribution of the waters of great rivers 
over enormous tracts of rich land, waiting only water, 
is now a settled policy and practice, involving com- 
plicated legal and financial regulations. 

The Diesel and injection engines of various types 
were possibly more discussed in their many uses than 
any other subject by the Congress, and although 
many years have elapsed since their introduction, 
many references to them would lead a visitor from 
Mars to believe that they had just arrived on this 
planet. 

One of the many interesting papers on the Diesel 
is that by L. H. Morrison and E. J. Kates, on 
*‘ American Development in Diesel Engines,’’ who 
point out that the first Diesel to be put into regular 
power service in the United States was a 60 H.P. unit 
built in St. Louis in 1898, after Dr. Diesel’s design. 
These writers relate what they consider a humorous 
fact of the early days—Dr. Diesel’s American patent 
expired actually in 1906, but the common belief was 
that it was to run until 1912, and no one seemed to 
have investigated the facts, the result being that a few 
wise ones had full opportunity to exploit the market 
with an ‘invention remarkable for its efficiency, 
while the engineering world was waiting for 1912, 
when competition was unleashed and rival manu- 
facturers rushed into the market. 

It is doubtful if the oil engine is appreciated in any 
country more than in Japan. It suits this people's 
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need for cheapness combined with efficiency, and it 
will be found in all classes of industry from agriculture 
to trawling. Moreover, the Japanese are improving 
on it, as they improve upon most things, adapting it 
the more admirably to their own peculiar requirements. 

Reverting to the subject of scientific management 
and labour-saving machinery, to which reference 
has already been made, decided difference of opinion 
was revealed between the European and America: 
points of view. The delegates are at this date 
November 20th—travelling in different parts of Japan, 
visiting factories, &c., and doubtless have had oppo: 
tunities of further considering the advisability oi 
introducing labour-saving devices in a country popu 
lated to saturation point, a very large proportion ot 
whose people might without exaggeration be con 
sidered but one remove from starvation. And the 
delegates have been assisted in weighing the facts by 
one of those demonstrations which occur from time 
to time when labour does not get what it considers a 
square deal. The fishermen of Kochi prefecture, 
10,000 strong, mobilised along the coast, invaded the 
Governor's office, and demanded his Excellency to 
pledge his word that they should live. Scientific 
management has placed steam trawlers upon the 
sea, the catches of which flood the market and reduce 
prices, so that the fishermen of the coast, who from 
time immemorial have gained a living by simple, 
natural processes, find their occupation gone, and thei: 
anger knows no bounds. Barbed wire was stretched 
round the Governor's office, and the military called 
out. What might be well in a vast new country. 
awaiting development, might be ill indeed in a scanty 
land of teeming population, whose sixty millions are 
crowded into a space not so large as California. The 
Governor is in a rare predicament, for he cannot alter 
the course of economic progress, nor can he very well 
guarantee the well-being of ten thousand men, the 
majority with dependents, including children and 
parents, who in the average family number at least 
five. Science and humanity must here come to con- 
ference. 

Dr. Herbert Chatley, delegate of the Junior Institu 
tion of Engineers, London, Engineer-in-Chief to the 
Whangpoo Conservancy Board, Shanghai, was respon 
sible for a paper on “ The Relation to the Material 
to the Method of Dredging in the Whangpoo River and 
Yangtze Estuary ’’—going thoroughly into local con 
ditions, soils, and types of dredgers—with decide«| 
views on the latter subject. In conjunction with 
Sig. Luiggi, delegate of the Ministry of Public Works, 
Rome, Dr. Chatley submitted to the Resolutions Com 
mittee a proposal aiming to set on foot an Inter 
national Commission on Hydraulics. The work of the 
proposed body would be to arrange for the exchange 
of opinions and draft a scheme for the unification of 
hydraulic practice. 

Other papers on hydraulics included one by John 
R. Freeman, a delegate of several American societies, 
on “The Progress of Hydraulic Laboratory Re 
search.” The several Japanese papers on this subject 
evoked favourable comment from Professor Dr. 
Ludwig Prandtl, Director of the Kaiser Wilhelm 
Institute for Fluid Motion Research. 

These papers were :—‘ Potential Flow Through 
Suction Valve of Conical Seat,’ Dr. K. Tanaka ; 
“Flow in a Limited Field Accompanied by a Free 
Vortex in its Region,’’ Dr. 8S. Ihara; ‘* Two-dimen 
sional Flows,” Professor Y. Matsumoto. 

Another dredger paper was one by Mr. A. W. 
Robinson, M. Inst. C.E., on “* The Introduction of the 
Dipper Dredger into Japan.” 

Railway engineering in the United States, Italy, 
Japan, Sweden, and England, in its many phases, was 
the subject of numerous papers, the Department of 
Railways of the Imperial Government of Japan perhaps 
leading in the number and variety of its con- 
tributions. The principal British delegate, Mr. 
E. F. C. Trench, opened this subject with a review of 
railway engineering practice, which included a survey 
of standardisation, the trial of new materials, labour- 
saving devices, and improvements in all departments. 
One notable feature of Mr. Trench’s paper was his 
reference to the curious situation in Ireland, where 
they are reversing the usual process, and converting 
a double track into a single line—something very 
nearly unique in the history of railways ; the island 
that produces the greatest number of American 
politicians is also the scene of interesting new methods 
of track laying. 

Sir Henry Fowler, in a paper on “The Recent 
Development of the Steam Locomotive,”’ made the 
observation that the locomotive in its main features 
remains much where George Stephenson left it. 
Thoughts of this nature come to mind when the engines 
imported into Japan in the seventies are observed in 
shunting operations in Japanese yards. Japan never 
had more faithful servants. Alongside her latest 
productions they seem like toys, but they shift 
astonishing loads, and to-day their usefulness is much 
increased by the vast extent of the yards and junctions 
of the great centres of population, a most remarkable 
development compared with the situation of even 
twenty years ago. At the Railway Jubilee Exhibition 
in 1922 in Tokio, these engines, and to foreigners their 
makers’ names, smelling of Crewe, Darlington, Shef- 
field and Manchester, attracted much notice. 

In Sir Henry Fowler's view, the steam locomotive 
will gradually decline in countries where coal is not 
readily obtainable and ‘‘ white coal ” is abundant, but 
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will continue to be the principal 
countries like England. 

Other foreign papers on this subject were those by 
R. V. Wright (United States), on “‘ The Improved 
Utilisation of Railway Equipment in the States,’ 
ud R. Romero on “The Railways of Italy.” A 
sumber were read by proxies. Mr. Trench’s paper 
evoked from E. H. Fritch, delegate of the American 
Railway Engineering Association, a comparison of 
conditions in the United States and Great Britain. 

The extensive use of the oil-electric locomotive in 
Canada with heavy freight and local passenger trains 
and in the es regions was the subject of a 
paper by Alan E. L. Chorlton. 

The science of pear and aviation in its 
practical aspects are discussed in a score of papers. 

| 


‘prime mover ”’ in 


“ 


{part from Baron Shiba’s paper, already noticed, 
there are several Japanese contributions on the theory 
f the aerofoil and similarly highly technical studies 
opposed to these are two eminently practical papers 
one with the title ‘‘ The Business End of Aviation,” 
by C. M. Keys, President of Transcontinental Air | 
l'ransport, Inc. (U.S.), who reminds us that the engi- | 
neering age of aviation is passing, and the business | 
age beginning. In other words, the theorist, and the | 
gentleman with funds to finance “ stunt” perform- 
ances for the behoof of the gaping, “ rubberneck ” | 
multitude, must give way to the man with pencil and 
pad who figures costs and profits, and conducts the 
a activity much as he would a “ chain store” of 
the piggly-wiggly variety selling endless things to the 
housewife. Mr. Keys does not use these identical 
words, but this is precisely what he means, and many 
will be thinking like him. For the spectacular e xploi- 
tation of the airman and his machine, after a meteoric 
career of twenty years, is at an end. In Mr. Keys’ 
view, it is the “ aviation business,” and if it does not 
pay it goes out of business—and that’s that. Much | 
the same view is taken by Handley Page, C.B.E.., | 
who also deals with commercial aviation; he is 
opposed to routes requiring heavy subsidy for their 
maintenance, and sees no reason now why the industry 
should not be made to pay for itself, providing there | 





is concentration on research and development of | 
aircrait. 
There was much talk in the Far East a year or 80 | 


ago on the establishment of a Luft-Hansa service from 
Berlin to Peking; and we are now hearing of an | 
American Zeppelin service between the Pacific Coast 
and Manila. While these schemes remain in the air, 
British long-distance overseas services have long been | 
established, and it is therefore not inappropriate that. 
a new route linking East and West should be dis- 
cussed by a British writer—G. E. Woods Humphrey, | 
who describes routes already in operation, and suggests | 
extensions. The development of the flying-boat in | 
Great Britain subject discussed by W. O. 
Manning, who refers to the almost forgotten—such 
is the rush of events—cruise to the Antipodes of four | 
boats of the Royal Air Force which, had the achieve- 
ment been that of some other nations, would have been 
heralded to the ends of the earth. Surely the greatest 
lack of the Empire to-day is the lack of publicity. 
The cruise of this R.A.F. squadron was a real triumph 
of aircraft order and discipline. The squadron alighted 
on sixty-three different harbours, bays, rivers, lakes, 
in widely varying conditions and without mishap, 
and not a motion picture of the spectacle of the 
landing has been seen at any time in the Far East | 
there’s advertising for you! But, weekly, every little 
happening in the great United States is seen on a 
hundred screens in Japan, where people are as familiar 
with the American flag as their own. The British 
Empire needs a department of advertising, for no 
people on this planet have a greater right to be proud 
of their achievements. 

There are several other papers on aviation and 
cognate subjects by British writers, who share with 
the Japanese the distinction of having most papers on 


Is Aa 








aeronautics. They are:—‘“‘The Aerodrome and 
Air-route Lighting,”’ by Captain C. E. Ward ; The 
Use of Air-cooled Engines for Civil Aircraft,” A. H. R. 


Fedden ; “‘ Air Navigation from a Practical Point of 
View,” Squadron-Leader Ernest L. Johnston, O.B.E.; 
“The Design, Production and Use of Steel Aircraft,”’ 
H. N. Wylie; and “ The Case for the Monoplane,” 
Henry Davies, B.A., A.F.R.Ae.S. 

“The Development of the Automatic Slot for the 
Control of Aircraft ”’ is the title of a paper by Doctor 
of Engineering G. Lachmann, who, until recently, 
was with the Ishikawajima Shipyard, Tokio, and has 
just left Japan to join the Handley-Page concern in 


England. He points out that the first experiments 
in the development of the automatic slot were made 
with the interconnected slot and aileron control, 


Farnborough type, which device, while fulfilling all 
aero-dynamic expectations, possessed several dis- 
advantages that acted against its general adoption. 
In 1927, however, Messrs. Handley Page were led by 
systematic investigations, partly cinematical and 
partly dynamical in nature, to the construction of 
an entirely automatic working device which became 
known as the “ Autoslot,”” which Mr. Lachmann 
describes. 

“The Needs and Problems of the Aeroplane and 
Seaplane Designers ” are outlined by Mr. Edward P. 
Warner, who discusses the requirements of military, | 
commercial and sporting planes. 

The most casual survey of the Abstract of Papers 
will reveal the fact that railways hold first place in 











the attention of the world’s engineers. The numerous 
Japanese papers on this important subject is rivalled, 
if not surpassed, by the Italian contribution, dealing 
with the railway under all headings, and not regarding 
the method of cleaning carriages as beneath learned 
notice. The Italians, owing to the lack of coal, are 
concentrating on electrical power, but the steam loco- 
motive will remain, and the attention of engineers in 
Italy is directed to the increase of power and economy 
of fuel of the engine. 

Following railways, come iron and steel, and next 
coal. Dams and quays were the subject of several 
weighty papers. A paper on “ The Safety of Dam Con- 


struction’ gave rise to a vigorous discussion, in 





| by 


which engineers’ views were far from unanimous. 
The paper was by Allen Hazen, delegate of the 
American Society of Civil Engineers, and the accuracy 
of his views was questioned on several points by Mr. 
D. C. Henny, a Pacific Coast engineer, who later pro 
posed a resolution that the study of hydrostatic 
uplift under dams and other structures be undertaken 
an international committee of engineers. Mr 
Hazen maintained that shear was responible for most 
construction failures, but this did not accord with Mr. 
Henny’s experience, which was that sliding on the 


| existing contact planes was more often responsible 


A British delegate observed that in Egypt the founda 
tions of dams had been found to be the most vulner 
able point. Discussion followed the paper of 
H. de B. Parsons, delegate of the American Institute 
of Consulting Engineers, on hydrostatic uplift under 
masonry dams, it being asserted that the study 
this question was one of the most important duties 
of engineers to-day. 

Foreign papers on coal were numerous, and may be 
tabulated as follows : 


also 


ot 


Indus trial Ly of the Heterogeneous Character 
of Coal Seams,” by F. 8. Sinnatt, M.B.E., D.Se., M.1. Chem. } 

* Classification of Coal,’’ Clarence A. Seyler. 

‘Modern Developments in Pulverised Coal Firing R 


Jac ckson, M.I. Mech. E. 
‘Coal Cleaning, with special reference to 
Ir. R. Lessing. 


Japanese Coals, 


Development in the American Coal Industry, 1913-28 
George Otis Smith and F. G. Tryon. 
‘“* Pulverised Coal for Marine Boilers,” Ernest H. Peabody. 


‘Evolution and Orientation of Coal Industry,’ Ch. Ber- 
thelot. 
“ Chemical Utilisation of Coal and the Method of Realisa 


tion,”’ Ch. Berthelot. 


The Japanese papers on the same subjec t were: 


Hydrogenation of Japanese Coal,” Dr. Y. Oshima and 

Tashiro. 

‘Engineering Progress of Coal Mining in Japan,” Dr. J 

Nagazumi. 

“Thermal Properties of Coal,’’ Dr, C. Iwasaki. 
Spontaneous Combustion of Coal,”’ J. Yonezawa. 
Results of Coal Consumed by Locomotives of Japanese 

Gove rnment Railways,’ G. Ko bayashi. 
‘Study of the Carbonisation Temperature of Coal I 


Kuroda and K. Takei 
Many of the papers are in a class by themselves, 
and the same may be said of several of the authors, 
who have contributed generously to the sum total 
of the MSS., which, when published, will form an 
Encyclopedia of the Science of Engineering. Among 
the non-Japanese authors to whom may be credited 
two or more papers are the following, including 
titles : 
Dr. Lovurs Buarineuew, delegate of the French Government 
Textile Industry and Flax’s Pedigrees.’ 
* Barley’s Pedigrees and Brewing Industry. 
Ricuarp W. ALLEN, delegate, University of London, Univer- 
sity of Cambridge, Institution of Mechanical Engineers 
*‘ Education of a Mechanical Engineer. 
“ Pumping Machinery for Use in Graving 
Docks.” 
‘ Irrigation.” 
“Centrifugal Pumping Plant for Sewage Installations 
“ Surface Condensing and Feed Heating Plants.” 
‘Steam Turbine Driven Auxiliaries for Ship Work 
‘ Diesel Auxiliary Generating Machinery.’ 
Sir Rosert A. HapFievp, Bart. 
‘Heat Economy in Metallurgical Furnaces.”’ 
* Manganese Steel and its Developments.” 
‘Recent Progress in the Industrial Application of 
Steels.”’ 


and Floating 


lloy 


Brix 
of 


Professor Dr.-Ing. J. 
“Progress in Fields 
Decade.” ; 
Ditto in Public Works. 
Ditto in Railway Engineering 
Ditto in Water Power Plants, 
Dott. Cav. Pietro FoRcELLA 
“Late Researches in Metallic Materials’ 
in Railway Experimental Institute. 


Engineering in Germany in Past 


Resistance made 


‘Important Results by Repeated Violent Blows by 
Alternate Flexion on Cut Bars.” 
Ing. Comm, Francesoco MALTEsSE— 

“Report © oncerning Equipment and Maintenance of 


Railways. 
Water Service for Railways.” 


Ing. Cav. Uff. Lure1 SaccoMan! 
“ System of Working with Premium for Increased Produc- 
tion in Rolling Stock Repair Shops.” 
‘ Accleration of Repair of Locomotives and Coaches.” 
Ing. Cav. Uff. Ramrro RomEro— 
* Most Recent Locomotive Depéts of Italian State Rail 
ways. 
‘ Repair and Maintenance of Steam Locomotives.” 
Ing. Cav. Uff. Groserre Brancur and Ing. Cav. Virrorto 
Levi GATTINARA— 
‘Latest Types of Steam Lotomotives used by Italian | 


State Railways.” 
““ Traction by Internal Combustion Motors : 
and Diesel Locomotives.” 
Ing. Cav. Uff. Srrvio CALDERONI 
Cleaning of Railway Carriages.” 
‘ Disinfection of Railway Carriages and Premises. 
*‘ Regulation of Lifting Gangs in Service Workshops 
Ing. Rrenzo VERZILLO— 
“Repair of Boiler Furnaces of Locomotives with 
acetylene Soldering.” 


Motor Coaches 


Oxy- 


| D. 
| Ltd., 


| Oxides in Pig Iron : 


‘Repair of Steam Locomotive Driving Cylinders with 
Oxy-acetylene and Recent Applications of Electric Aré 
Soldering.” 
Ing. Cav. Uff. Cesare Carii— 
“* Features of Three-phase System.” 
“ Electric Traction Experiments with Industrial Frequencies 
and a 10,000 Constant Line Voltage.” 
* Direct-current Traction System on Main Lines in Italy 
Ing. Cav. Guipo CoRBELLINI 
‘ Rational Exploitation of Steam Locomotives.” 
Repetition of Line Signal Indications in Operat ing Boxe 
of Trains.”” 
Ing. Guirpo Uceti 
* Building of Hydraulic Machinery in Italy.’ 
“‘ Centrifugal Pumps for Drainage, Irrigation, Aqueduets 
ANGELO RaMPaAzzI— 
“* Utilisation of Hydraulic Power in Italy.” 
* Hydrographic Service in Italy.’ 
Professor AMBROGIO ANNONI 
‘* Experiments Concerning Conservation and Restoration « 
Ancient Buildings.” 
‘ Art and Science in Cultural 
Architects.’ 


f 


and Practical Education of 


Ecmer A. Sperry, delegate of Franklin Institute and U. 8 
Government— 
| * Education of the Engineer.” 
‘Are Fast Dependable Sea Schedules Possible * 
R. K. Narmawn 
‘Some Aspects of Minor Canal Irrigation in India 
Some Aspects of Irrigation and Alkali Soilx 
(. L. pe Voooer 
Level Narrow gauge Crossings on Government Line n 
Java.” 
‘Traffic Regulations of Java Government Railways 
Geh. Reg. Rat. Professor Rosert OTrzEN— 
* Low and Medium Types of Road Surface 
Automobile Roads Only.” 
Professor F. C. Lea, D.Se., M. Inst. C.E 
Plastic and Viscous Deformation of Metals 
‘Some Points in Connection with the Failure of Metal» 
papers are of a unique character, as that 


| Some 

entitled “‘ Toyoda Machinery *’ (K. Toyoda), 
| with the early inventions in textile machinery of the 
ingenious father of the author. The Japanese have thie 
reputation of being non-inventive people, and 
assuming this to be the fact, how far the condition is 
due to the repressive legislation of the past-——and 
present—might form an interesting subject for future 
debate. Be that as it may, many inventions are now 
credited to Japanese, and the subject of the afore 
mentioned paper appears to have been peculiarly 
prolific in the production of weaving machinery and 
an automatic loom recently perfected, which are con 
sidered more adaptable to the ability and require- 
| ments of Japanese workers than imported machinery 
|—although this consideration does not prevent the 
| general run of factories using foreign machinery by 
the Kanegafuchi mills, for example. 
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(To be continued.) 








SKELETON STEAM TABLES. 


Sir Ricwarp GLiazEBRook, Chairman of the International 
Steam Table Conference, has addressed the following 


letter to Mr. I. V. Robinson, of the Beama : 


I must ask you to put on record my dissent from one 
recommendation of the International Steam Tables Con- 
ference. This might perhaps be done by circulating this 
letter to the members of the Conference and to the Engi 
neering Press. 

I appreciate very highly the value of the work done, 
and it was a source of great satisfaction to me to take some 
small part in it; but I think it unfortunate that the Con- 
ference should have attempted a new definition of the 
kilo-ealorie. This has long been defined as the heat 
required to raise the temperature of 1 kilo. of water at 
constant pressure 1 deg. Cent. Its value, of course, depends 
| on the temperature through which the rise takes place. 

The mean kilo-calorie is one-hundredth part of the heat 
| required to raise 1 kilo. of water under standard atmos- 
pheric pressure from the freezing to the boiling point of 

water. The value 1 kWh/860 is a very close approximation 
| in international electrical units as at present defined to 
| the mechanical equivalent of the mean calorie, and as such 
is quite suitable for use in steam tables. 

This is the sense in which I should hope the statement in 
the Report will be interpreted, and not as an attempt to 
re-define the kilo-calorie for all purposes. 
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Bearings for Line-Shafting.* 


By Professor G. F. CHARNOCK, Member of Council. 


(Concluded from page 672.) 


BALL AND ROLLER BRARINGS. 


Properties and Uses of Ball and Roller Bearings.— The 
outstanding feature of both ball and roller bearings is 
their low starting fricticn, which is practically the same 
as the running resistance. This renders them particularly 
well adapted for machinery which has frequently to be 
started from rest, when they will undoubtedly effect a 
considerable saving in power with greatly increased con- 
venience in operation. 

In an electrically driven factory the use cf ball bearings 
for the line shafting will, on account of the low starting 
torque, enable a motor of less power to be employed for 
this reason alone, and as the peak load is considerably 
reduced, the cost of current, especially if paid for on the 
basis of maximum demand, will be reduced in proportion. 
For light duty, ball bearings can be run at higher speeds 
than plain bearings without danger of overheating and 
seizing. For the spindles of spinning frames, where speeds 





of 3000 to 6000 r.p.m. are common, and for mules, looms, | 


and textile machinery generally, they are in regular and 
extensive use, and have proved to be light running and 
durable, and to require very little attention. An important 
point in favour of ball bearings is that of cleanliness. Oil 
slinging and the production of grease and oil stains, which 
are liable to occur with plain bearings and may mean con- 
siderable risk of damage to valuable material, such as yarn 
or cloth, is a source of constant trouble and expense in 
many branches of trade. The small quantity of grease 
required by ball bearings is easily retained in the casing, 
and is rarely productive of any inconvenience. In textile 
machinery, bearings are occasionally found in positions 
which are somewhat inaccessible and difficult to lubricate 
efficiently, especially when machinery is running. It is here 
that ball bearings have a decided advantage, requiring 
attention at long intervals only. Again, for taking up end 
thrust, the ball bearing is indispensable, and has a field of 
application entirely its own. 





Professor Goodman has stated emphatically that power | 
can be transmitted over long distances by means of shaft- | 


ing with much higher efficiency than by any other means, 


not even excepting electrical methods of transmission, | 


provided the shafting is run in properly mounted ball 
bearings. 
exact information concerning the trustworthiness 
durability of the bearings than the saving in power which 
results from their adoption. The use of ball bearings for 
line shafting is subject to the disability that they can only 


and 
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be run successfully in whole or one-piece races, and not in 
halves. As the bearings must therefore be put on from the 
end of the shaft, all couplings, pulleys, wheels, &c., must 
first be removed, a process which must be repeated in the 
event of any trouble or damage to bearings necessitating a 
replacement. The shaft must therefore be made in short 
lengths, connected by some easily removable type of 
coupling to facilitate lifting out the shaft when a bearing 
has to be renewed. The mill manager is obsessed with the 
fear that a stoppage to replace a faulty bearing may prove 
a serious matter, and this is especially the case in a factory 
where the work carried on in one department is dependent. 
on the output of another. If a breakdown in one section 
disorganises production throughout the whole mill, a 
rather lengthy stoppage of work might involve the proprietor 
in @ monetary loss far exceeding the saving in power for a 
long period of years. The objection that replacements 
may entail considerable cost and trouble is a perfectly 
valid argument which has done more than anything else 
to retard the general adoption of anti-friction bearings for 
line shafting. Where practical experience has shown that 
this objection does not apply it is undoubtedly good policy 
to run line shafting in ball or roller bearings, not only from 
the power-saving point of view, but also on account of 
cleanliness, and saving in lubricant and attendance. This 
is especially true in the case of shafts which transmit power 
only and which do not carry any pulleys or gears. Short 
lengths of shaft, or countershafts, the ends of which are 
readily accessible, loose pulleys, clutches, &c., which often 
give trouble on account of faulty or neglected lubrication, 
may with great advantage be mounted on ball bearings 
—Fig. 15. 

Reliability of Ball and Roller Bearings.—The possibility 
of failure is no doubt very remote if the bearings are of 
ample size and are correctly mounted in the first place. 
It is also contended that on line shafting, even should there 
be a broken ball or roller, there would be no danger in con- 
tinuing to run the bearing for some time after failure had 
started, so that any repair or replacement required could 
be done at the week-end, thus avoiding any stoppage or 
hold-up of production. 

Load-carrying Capacity of Ball Bearings.—It was first 
proposed to determine the load-carrying capacity of a 
radial bearing from the strength of the materials and the 
stresses induced in the balls and races, but certain assump- 
tions had to be made which were more or less incomplete, 
and in consequence the resulting formule were of little 
practical value. It was discovered that the working load 


* The Institution of Mechanical Engineers. December 13th. 
Abstract. 
+ Professor Charnock died on November 7th, 1929. 


But it is more important to be in possession of | 


should be given not as a static load merely, but in terms of 
the running speed in revolutions per minute, and approxi- 
mate rules have been evolved in which a variable factor is 
employed for this purpose. But the selection of the proper 
type and size of bearing for any given duty is at present 
largely a matter of judgment, and to some extent rule-of- 
thumb. The values which are commonly accepted have 
had to be derived from laboratory research combined with 
the results of actual experience. A comparison of the 
maximum safe loads obtained in this way for different 
types of bearing is shown in Fig. 16. The rated capacities 
given in the tables of competing firms naturally differ 
rather widely, and they do not progress in any regular 
order, but are, in certain cases, somewhat erratic. Several 
makers do not publish tables of working loads, but expect 
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eustomers to consult them for information of this kind, a 
procedure which is generally regarded as highly unsatis 
factory from the engineer's point of view. 

Life of Ball Bearings.—The certain knowledge that 
breakdown is extremely unlikely to occur over an extended 
period of years would form a complete justification for the 
adoption of ball bearings for transmission shafting. Reli- 
able information concerning the life of bearings is, how- 
ever, difficult to obtain, and the study of the subject from 
the point of view of durability has only recently engaged 
attention. We may have reason to know that a particular 
bearing will carry satisfactorily a given load at a given 
speed, but whether it will carry this load for an indefinite 
period or require renewal in a year or two is not equally 
certain. Stresses in a ball bearing may easily be repeated 
100,000,000 times in the course of a year’s running. Neglect 
of what might be termed the “ life factor ’’ has undoubtedly 
been the cause of the unsatisfactory service or untimely 
failure of many installations. 

It is by no means easy to determine the actual load which 
the bearings of a line shaft may be called upon to carry, 
as allowance must be made for the possible introduction of 
additional machinery, and the change-over to machinery 
of a newer and perhaps widely different type. If a ball or 
roller bearing is working near its safe limit, any additional 
overload will result in injury to the hardened surfaces, 
which will rapidly get worse and lead to failure. An ample 
margin should therefore be provided. 

Load Factor for Given Life.—-Attempts have been made 
to establish, by reference to actual experience, a factor 
which, when divided into the load figure taken from the 
makers’ tables, will give the carrying capacity of the bear- 
ing for any given life. One maker has issued load tables 
based upon the probable length of life expressed as the 
number of revolutions a bearing will run under given con- 
ditions before fatigue develops in any part. It is stated 
that the life formula has been obtained, not by means of a 
theoretical investigation, but as the result of laboratory 
tests and experience. A factor of endurance, corresponding 
to the desired life of the bearing expressed in hours of 
service, is employed as shown in the diagram Fig. 17. 
The load falls off very rapidly with increase in speed, but 
even a slight reduction in load causes a very great increase 
in the life of the bearing. The load figure taken from the 
maker’s table divided by the factor obtained as above 
gives the load on the bearing which must not be exceeded 
if the required life in hours is to be obtained. This relation 
applies to radial bearings only, and to cases in which the 
inner ring rotates. If the outer ring rotates, the life of the 
bearing will be about 75 per cent. of that found as above. 
The result, although undoubtedly a step in the right direc- 
tion, can only be regarded as a preliminary approximation, 
subject to modification in special cases as dictated by 
experience. 

Moment of Friction of Ball Bearings.—The saving in 
power to be expected from the edoption of ball bearings is 
generally estimated by reference to the coefficient of 
friction, and it is assumed that the lower the coefficient the 
greater the saving in power. Suppose P is the total load 
on bearing, and F the frictional resistance, which to include 
both inner and outer races is taken to act tangentially to 
the circle of radius R passing through the ball centres. 


Then “=p and the moment of friction=M,;=P Ry. 








With the object of obtaining a direct comparison with 


plain bearings, Stribeck adopted what he termed the ideu|! 
coefficient of friction « referred to the shaft diameter, tl, 
radius of which is r, instead of the circle through the ba!| 
centres. The moment of friction is then Mj=P ry, This 
method is subject to the disadvantage that the ratio of th. 
diameter of the ball circle to the diameter of the shaft j 

not constant for different types of bearing. The diamete: 
of the ball cirele may be about 1-6 times that of the shaft, 
and as PRyw=Pr,, the value of « is therefore abou 

0-625 that of ~,, for one and the same bearing. Othe: 
experimenters have referred the coefficient 4, to the radiu- 
of the inner race measured to the bottom of the grooy: 
instead of the surface of the shaft, when p=0-74 » 
approximately. This has been the cause of much con 
fusion, and care must be exercised in comparing the result 

obtained by different observers. It would appear tha 

Stribeck’s method is mostly in use, and it could be generall 

adopted with advantage. 

Coefficient of Friction with Varying Loads and Speeds. 
Experiments by numerous observers have shown that 
within the limits which occur with line-shafting, the coefli 
cient of friction is constant for all loads and speeds, an«| 
is not affected by temperature. It is slightly higher 
when the bearing is lubricated with oil than when dry 
and increases quite appreciably when the bearing is packed 
with grease, as is the usual practice. For this reason, thi 
housing should on no account be packed tight, as is liabl 
to be the case when a grease gun is used, but should lx 
filled to about three-quarters of its capacity only. For 
single-row and also for double-row self-aligning ball 
bearings the coefficient of friction under the most favour 
able conditions may be taken as 0-0015, and the starting 
effort is practically equal to the running friction. 

Comparison with Plain Bearings.—From laboratory 
tests it has been found that the frictional resistanc 
coefficient of a self-aligning ring-oiling gun-metal-lined 
bearing of a well-designed modern type may be reduce«! 
to 0-002 to 0-003. Hence, under favourable conditions 
as regards lubrication, the frictional loss of a good plain 
bearing will be to that of a ball bearing as 4 to 3) The 
loss will, of course, be much greater in the case of the badly 
lubricated old-fashioned rigid bearing of cheap construc 
tion, for which » will not be less than 0-015. 

Self-aligning Bearings.—As friction is constant at all 
speeds and loads, ball bearings show to greater advantage 
with increase in load when the conditions of alignment 
are bad. It must not, however be assumed that the 
correct alignment of ball and roller bearings is any less 
important than that of plain bearings if freedom from 
breakdown is to be ensured. It should be borne in mind 
that a rigid ball bearing may be severely overloaded 
by lack of alignment, or by a slight deflection in the shaft, 
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such as occurs in ordinary conditions of working both 
in line shafting and machinery. In one well-known make 
of bearing—Fig. 18—self-alignment is provided for in 
the housing. The outside diameter of the outer race 
is ground to spherical form, and fits a spherical seating 
in the cast iron housing. In another type—Fig. 19 
self-alignment is obtained within the bearing itself by 
the employment of a double row of balls running in two 
grooves on the inner race, the spherically ground outer 
race permitting the required deviation from the normal 
position. Both methods are in extensive and successful 
use for the bearings of line shafting. 

Inbrication of Ball and Roller Bearings.—Although 
only required at intervals of from three to six months, 
the proper lubrication of a ball bearing is an important 
matter. If neglected in this respect, the balls make 
considerable noise, and deteriorate rapidly. The lubricant 
is mainly intended to prevent rusting of the highly polished 
surfaces, which is most harmful in a ball bearing. Should 
corrosion or “ pitting *’ set in, wear will take place rapidly, 
leading to “‘ flaking ’’ and the ultimate destruction of the 
seating. It is impossible to emphasise too strongly the 
importance of keeping ball and roller bearings absolutely 
clean. If dirt and grit are allowed to enter a ball bearing, 
it can only mean short life. The smallest particles collect 
together and cause spinning of the balls, which thus 
become scaled on one hemisphere and wear deep tracks 
in the races. To render the swivel bearing dust-proof, 
end covers turned spherical on their outside diameters, 
should be fitted to follow the bearing in its movements 
on the spherical seat, and maintain fine running clearance 





in all positions. Rigid end covers require an amount 
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which admits dirt, and allows the escape 
With reasonable care and attention to 
matters, the failure of a bearing is an extremely 

are occurrence, and the reliability of an installation for 
ery long periods is assured. 

Mounting of Bearings.—The mounting of the ball 
waring in its housing requires careful attention in several 
pects. Most makers of power transmission appliances 
upply housings and fixings suitable for various makes 

of ball or roller bearings, and to facilitate erection, the 
four-point adjustable fixing—Fig. 13—previously referred 
which will serve equally well as floor stand, wall 
wacket, or hanger, has-been found particularly useful. 
if ball bearings are to be substituted for plain bearings 
the pedestal form of housing, illustrated in Figs. 21 and 24, 
s much used, as it is easily applicable to existing fixings. 
It should be remembered that any pinching which takes 
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lubricant. 


of 
of 
hese 


to, 








place across the joint of the housing when screwing 
Fra. 18. Self-aligning Bearings 
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and incidentally the maximum number of balls may be 
most conveniently inserted, by rotating the inner race 
about 90 deg. from its normal plane. A one-piece cage 
of pressed steel, as shown in section, carries both rows 
of balls, which may easily be sprung into place. The 
standard double-row type of ball bearing is employed 
for all sizes of shaft from 2in. to 4in. diameter. A plummer- 
block of this description is shown in Fig. 21. For light work, 
the two-way adjustable hanger—Fig. 22—has proved 
most useful, and a neat design of adjustable hanger with 


four-point suspension and removable bottom yoke is 
given in Fig. 23. 
The line shaft bearings introduced some years ago 


have proved very successful, 
of up-to-date practice. For 
2}in. diameter, ball bearings 
and for larger sizes, roller 
3in. roller bearing pedestal 


by the Hoffmann Company 
and are still representative 
shafts up to and including 
of medium type are used, 
bearings are employed. A 


| Fre. 19. Self-aligning Bearings 
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down the cap is liable to produce distortion of the outer, for line shafting of the special pattern patented by the 


ball race, and that the least deformation will nip the balls. 
For the same reason the inner race must not be held on 
the shaft by means of a key, which, when driven tight, 
is sure to cause distortion and failure. 
best made with a conical bore—Fig. 18 that it 
may be clamped to the shaft by means of an adapter 
consisting of a conical sleeve and nut. The sleeve 
split and has a number of longitudinal saw cuts in it, 
so that when the nut is tightened up the sleeve grips 
the shaft and the inner race simultaneously. All bearings 
should be arranged so that the sleeve nuts tighten up 
in the opposite direction to that in which the shaft revolves. 

Provision for Expansion and Contraction of Shaft.—lf 
there is no definite end thrust, it is not necessary to provide 
«a ball thrust bearing, but provision must be made to 
permit lateral movement caused by expansion and con- 
traction of the shaft with varying temperatures. For 
a short shaft, the most lightly loaded bearing, or that 
nearest to the centre of the shaft, must be secured against 
lateral movement by a special “ guide” or “ locating ” 
bearing. To resist movement of the shaft, distance pieces 
are fitted on both sides of this bearing, but all others must 
side clearance in both directions to permit the 
necessary lateral movement. As shown in Fig. 20, a 
long shaft should be divided into lengths not exceeding 
70ft. to fix the position of the locating bearings, one of 
which should be placed next the main drive. If bevel- 
year drives are employed, the gears should be opposed 
in order to minimise the thrust in the locating bearing 
on the main shaft. A locating bearing between the gears, 


80 


is 


Is 


have 


as shown in Fig. 20, with expansion couplings having 
a bearing close to each side, will be necessary to ensure 
that the teeth mesh correctly. Combined radial and 


thrust bearings should be placed immediately behind the 
gears on the cross shafts to take the thrust. 

If ring-oiling bearings are used, only one collar bearing 
is needed for the whole line of shafting, and this should 
placed between the bevel gears, as indicated in the 
lower part of Fig. 20. No expansion couplings would be 
necessary in this case. 

Roller Bearings.—-It is erroneous to regard roller bearings 
as a substitute for ball bearings, which, speaking generally, 
are preferable if suitable for the intended duty. In roller 
bearings the point contact of balls is replaced by the line 
contact of rollers, or rather it would be more correct 
to say that the balls bear only on very small spots, and 
the rollers on long strips of much larger area, with a 
corresponding increase in carrying capacity. A roller 
bearing is therefore capable of carrying a greatly increased 
load, say, from 50 to 100 per cent. greater than a ball 
bearing of the same dimensions. 

In the earlier types of roller bearing, trouble was 
experienced in keeping the rollers parallel to the axis 
of the shaft. It was found that the long rollers first 
used wore into a taper, ran askew to the axis, and finally 
bent and failed. Various devices were adopted with the 
object of retaining a roller from 3 to 12 diameters long, 
which it was thought afforded the only means of reducing 
the heavy pressure on the narrow line of contact between 
the roller and its sleeve. The trouble was finally overcome 
by shortening the rollers, and in the type originally 


be 


1" 
The inner race | 


developed by the Hoffmann Company, but now adopted | 


by other firms, the length of the roller is made equal 
to its diameter. The rollers are spaced out by a cage, 
and the tendency to skew is prevented by carefully fitting 
the ends of the rollers in grooved races, as shown in Fig. 18. 
Examples of Ball and Roller Bearings for Line Shafting.- 


The well-known type of self-aligning bearing introduced | 


a number of years ago by the Skefko Ball Bearing Company 
has been very extensively applied for transmission shafting. 
As previously shown in Fig. 19, the essential feature 1s 
to form the outer race with a spherical track surface 


Hoffmann Company is shown in Fig. 24. It is fitted 
with fourteen rollers, fin. diameter, and the separating 
cage is made in halves, machined out of a solid bar of 
yellow alloy, and afterwards riveted together. The self- 
aligning device, the spherical end covers, and the methods 
of securing the inner race to the shaft are exactly as shown 
in Fig. 18. The housing containing the bearing is supported 
on a horizontal trunnion pin, capable of rocking in bosses 
on the bed-plate. The housing is thus permitted to swing 
through a very small angle, which brings into play a 
slight movement on the spherical seating, and in this 
way allows the bearing to move bodily in a longitudinal 
direction as required by the expansion or contraction 
of the shaft due to variation in temperature. It is claimed 
that this method extremely sensitive, and imposes 
little strain on the balls or rollers. The standard pedestal 
may be used with wall or column brackets, wall boxes, 
&c., of the ordinary construction, but the hanger is of 
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Fig. 20. Line-Shaft with 
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LOCATING 


and are located in position through the medium of the 
cage or separator, which is held between side plates 
Fig. 26. The side plates are formed to the same radius 
as the outer ring, and can oscillate with the outer ring in 
the spherical seating in the housing. The outer diameter 
of the inner ring is perfectly plain without flanges, and 
is so mounted that it is free to float in a lateral direction 
on the rollers, thus allowing perfect freedom for the shaft 
to accommodate itself to changes of temperature. The 
inner ring is held firmly on the shaft by means of a taper 
adapter sleeve, which fits the taper bore of the inner ring, 
the adapter sleeve, in turn, being fastened by the locking 
nut. In order to keep the nut in position, a locking 
device is provided which consists of a spring ring, passing 
through a hole in the nut into the split in the sleeve, a 
combination of an even number of holes in the nut and an 
odd number of slots in the sleeve, providing a very fine 
adjustment. 

In order to locate the shaft, a special bearing—Fig. 26 

required, which is similar to the above, but is provided 
with a row of balls running in specially formed tracks 
integral with the roller races. The journal load is, of 
course, carried on the rollers, whilst the balls resist thrust 
loads only in either direction. 

It will be noticed that the self-aligning movement is 
not made on the running surfaces, but takes place on care- 
fully machined and fitted parts constantly submerged in 
grease. If the self-aligning movement in a ball or roller 
bearing takes place on the running surfaces there is a 
tendency for the rolling elements to make a path for 
themselves. Eventually this will destroy the tracks, but 
under any circumstances, if it should be necessary to 
re-erect the bearing, the balls or rollers will not track in 
the old position, and failure may occur due to their track- 
ing across the original paths formed in the races. 

The great improvement which has taken place in the 
manufacture of roller bearings has rendered them par- 
ticularly suitable for normal and heavy duty with line 
shafting, and the opinion has gained ground that ball 
bearings are not always sufficiently durable to meet the 
heavy loads which are often imposed on sections of line 
shafting. It is sometimes stated that for long lines of 
shafting carrying couplings and pulleys, ball bearings are 
not so convenient as roller bearings. If a ball bearing on 
such a shaft fails, it is impossible, as already shown, to 
replace the ball races without taking down at least one 
length of shafting, and removing the couplings and pulleys 
to fit a new bearing. But with roller bearings it has been 
contended that there is a possibility of replacing the 
whole bearing, or any part of it, without disturbing the 
shafting, because both cage and bearing liner can be made 
in halves, a practice quite out of the question with ball 
bearings, as already explained. 

It must be admitted that the objection to a split bear- 
ing applies equally to balls or rollers, as the life of the 
bearing depends entirely on the maintenance of a perfectly 
smooth and unbroken track. Makers have long recognised 
the vital importance of producing races which are as perfect 
as possible, and free from cracks of the most microscopic 
description. A minute crack which develops in a race 
undoubtedly forms a much better joint than can be made 
by machining, and yet it is found that starting from this 
point the surface gradually breaks or “ brittles’ away. 
This is easily understood when it is considered that the 
load causes deformation of both the track and the rolling 
elements. The area in contact between the ball and the 


race is very small, but its dimensions have been measured 
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special form, an example of which is given in Fig. 25. 
This is intended for a 2}in. shaft, and is of the single-row 
ball bearing type, fitted with eight balls, lin. in diameter, 
separated by a brass cage of Hoffmann standard pattern. 
The bearing itself follows the same design in all respects 
as the roller bearing pedestal already described, but the 
trunnion pin is suspended by two eye-bolts from the base 
of the hanger casting. The third or centre eye-bolt 
left slack during erection, when the bearing can easily 
be lined up by means of the nuts on the two outer eye-bolts. 
After the latter have been clamped in position, the nuts 
on the centre eye-bolt are locked simultaneously. To 
locate the shaft, one pedestal or hanger on each length 
is provided with the locking device shown in dotted lines 
Fig. 25. 

roller bearing by, Ransome and Marles of a type 
suitable for line shafting is shown in Fig. 26. The outside 
diameter of the outer race is ground spherical to a radius 
struck from the centre of the bearing. This fits in the 


18 


to accommodate a double row of balls running in grooves | corresponding spherical seating bored in the housing, 


The bearing may be regarded as a 
with freedom in all 


the inner race. 
joint 


in 


ball-and-socket 


directions, | 


| 





and in this way the bearing can accommodate angular 
distortion. The rollers run in the centre of the outer ring, 





by etching under load, or by making a previous copper 
etching and measuring the imprint after pressure. Such 
measurements have shown a fair agreement with Herz’s 
theory, from which the stress in the material may be caleu 
lated for any given pressure between the ball and the race. 
For the ordinarily accepted safe working loads, the corre- 
sponding intensity of stress is enormous, reaching a 
maximum at the centre of the pressure area of as much as 
150 tons per square inch, and apparently much exceeding 
the elastic limit, which is probably about 55 tons per 
square inch. That repetitions of a load exceeding the 
elastic limit may take place at a very rapid rate without 
producing an alteration in the true spherical shape of th« 
ball, is to be explained by the fact that the contact surface, 
which is a mere spot, receives such a large measure of 
support from the unstressed material which completely 
surrounds it. The effect of such highly stressed areas 
passing over the joint at a very rapid rate much in the 
same manner as a train wheel runs over 4 joint in the rail, 
can be readily imagined. The objection is not removed 
by making the joint of a diagonal or V shape, however 
solidly the race may be backed up by the housing. In 
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short, it is not possible to produce a divided rolleg path 
which can compare with a solid race. 
SUMMARY. 

There is a deeply rooted conviction in the minds of most 
power users that reliability and freedom from breakdown 
is of far greater importance than saving in power, and for 
this reason the plain bearing is still regarded with favour 
in many quarters. Should a brass become worn and require 
relining or replacement, this may be done with very little 
trouble, and without dismantling the shaft or removing 
couplings and pulleys. The ring oiling bearing requires 
very little oil and will run for long periods, say, about 
three months, under normal conditions, without attention. 
By the adoption of proper dustproof and oil-retaining 
devices, ring oiling bearings may be rendered free from 
oil slinging and drip, but this does not apply to the older 
type of bearing fitted with external oil catchers and loose 
dishes, which are notoriously defective in regard to 
cleanliness. 

On a long line of shafting if a ball bearing fails, it is 
impossible to replace the bearing without taking down 
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widely with changes in load and temperature, and as such 
changes are liable to take place during ordinary running, 
the coefficient of friction cannot be regarded as a constant 
quantity. With anti-friction bearings, on the other hand, 
information is much more precise, as the coefficient of 
friction is practically constant within the limits which 
occur with line shafting, and, moreover, it is not affected 
by changes in temperature. The saving in the transmission 
losses due to friction which may be effected by the use of 
ball bearings is frequently quoted as 80 or 90 per cent. 
This is an extreme figure, based on the results of labo- 
ratory experiments made to determine the coefficient of 
friction, and it should be noted that it can only be taken 
to include shafting friction and not the total loss. The 
actual saving in power depends very largely on the effi- 
ciency of the installation, and will be greatest when the 
efficiency is low. In the discussion on a paper* read 
before the Institution in 1928 by Captain H. P. M. Beames, 
allusion was made to some experiments carried out at 
Crewe works on a length of shafting which had been fitted 
with ball bearings. The shaft was driven by a 21 H.P. 
motor, which, with the plain bearings previously in use, 


Algiers, and the third from Oran. The Commission hus 
prepared a very complete report which has been presente:| 
to the Consulting Committee, and in this it rejects the 
proposed lines from Constantine and Algiers on account of 
the expense and of the time necessary to construct the 
railway, and it recommends a route from Oran, whic}; 
appears to remove most of the economical objections t« 
the Trans-Saharan Railway and to cost much less, bot}; 
in time and money, than the two other schemes. It ix 
estimated that the line from Oran to the Niger could tx 
completed in eight years at a cost of 3187 million francs 
The existing line from Algiers to Oran and Oudjda wil! 
be utilised, and this will be continued by the railway now 
under construction in Moroeco to Bou-Arfa, which is 
intended to develop the vast manganese and other minera| 
wealth in that region. Thus 560 miles of line will be ready 
for the proposed railway. From Bou-Arfa the railway wil! 
be extended to Colomb-Bechar, and then by a perfectly 
straight line to Tanesrouft. It will finally reach In-Tassit. 
about 60 miles to the north of the Niger. From that 
point there will be two branch lines, one eastwards to 
Niamey and the other westwards to Timbuctoo and 


Fig 24.—Roller-Bearing Pedestal. 
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at least one length of shaft and removing the couplings 
and pulleys. If the bearings are of ample size and are 
correctly mounted and erected in the first place, and are 
properly lubricated and kept free from dirt afterwards, 
failure should be a rare occurrence, and with more exact 
information concerning the life of bearings which is now 
available, the risk incurred has been very much reduced. 

An important point in favour of anti-friction bearings 
is that of cleanliness. The small quantity of grease 
required is easily retained in the casing, and is rarely 
productive of any inconvenience. It need not, as a rule, 
be replaced more than once or twice a year, and the atten- 
tion required is therefore very small. 

Anti-friction bearings possess the great advantage that 
as the resistance at starting is practically the same as 
when running, the reserve of power usually provided for 
starting with plain bearings becomes unnecessary. 

The running friction of ball and roller bearings may not 
differ greatly from that of plain bearings when the latter 
are perfectly lubricated, but it must be admitted that this 
condition does not, in many instances, admit of easy 
fulfilment. It is only possible of achievement with correctly 
designed and well-made self-aligning ring oiling bear 
ings of suitable proportions as regards load and speed, 
and with the shafting properly supported and erected, and 
maintained accurately. n line and level. It is impossible 
of attainment with the old-fashioned rigid bearing indiffer- 
ently made and inefficiently lubricated, compared with 
which ball and roller bearings show to great advantage, 
and will effect a considerable saving in power. 

In estimating the friction losses of plain and anti-friction 
bearings, the coefficient of friction is generally referred to. 
Such a comparison can only be regarded as approximate. 
It has been shown that the friction of plain bearings varies 
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The saving effected by 
the use of ball bearings was as follows : 


was worked to its full capacity. 


Per cent. less. 


Current taken to start up shafting 22-0 
Average current taken when running 32-4 
Current taken to run shafting light 30-0 


The saving effected in running shafting when work was 
being done amounted to 4-6 H.P. out of 21 H.P., or, say, 
22 per cent. It is not easy to carry out comparative tests 
on an actual installation, but in practice the saving may be 
taken at from 15 to 35 per cent., according to conditions. 








THE TRANS-SAHARAN RAILWAY. 


A YEAR ago the French Government appointed a Com- 
mittee to determine whether it was practical to construct 
a railway across the Sahara Desert, and, if so, to settle 
upon the conditions under which the scheme should be 
carried out. During the past twelve months, a Commission, 
composed of technical, financial, and commercial experts 
has been exploring the desert, and by employing all avail- 
able means of transport has covered in the aggregate 
something like 19,000 miles. This has enabled it to elimi- 
nate definitely the motor vehicle as an economical means 
of communication between North Africa and the Niger. 
There were three schemes in competition, one for utilising 
the line southward from Constantine, the second from 


** Proc.,”’ I. Mech. E., 1928, Vol. i., page 245. 














Segou. One of the problems to be solved was whether the 
Trans-Saharan Railway would cover expenses. Primarily. 
the scheme was purely strategical, and was intended to 
convey native troops to France, but its realisation was 
obviously impossible unless it could be used for the com 
mercial development of the Colonies. Another problem 
was the threatened competition of the Trans-Saharan 
Railway with the extensive system of lines which French 
West Africa is carrying out at considerable cost. The 
Colonial Government is now assured that an extension of 
the proposed railway into that territory will offer a power 
ful means of economic development, and the Commission 
gives figures to show that within a few years after the 
construction of the line, the Trans-Saharan Railway will 
begin to pay its way. The undertaking will be carried 
out by a company composed of the State, the Governments 
of Algeria, Morocco, and French West Africa, and by the 
home and North African railway companies. Now that 
the Trans-Saharan Railway is presented by the Com- 
mission of experts as a practical and paying venture, the 
Consulting Committee will prepare a detailed report to be 
submitted to the Government. 








RELIABLE estimates place coal reserves in the Ruhr 
district of Germany within a depth of 1000 m. at 28,500 
million tons, within a 1500 m. depth at 75,000 million tons, 
and within the limit of coal occurrence at around 250,000 
million tons. With an annual output of 100 million tons, 
the 1000 m. reserves would last about 280 years, the 
1500 m. block about 750 years, and the limit reserves 
about 2500 years. 
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A New Theodolite. 


Tne theodolite is one of the oldest of surveying instru- 
ments. In its early days it consisted commonly of a tele- 
scope provided with cross hairs in the eye-piece, and 
mounted to turn about a vertical axis situated at the 
centre of a horizontal graduated circle. In this form the 
instrument was available solely for the measurement of 
horizontal angles. Almost from the first, however, it 
was occasionally furnished, in addition, with a vertical 
vraduated scale, the telescope being given corresponding 
freedom to turn about a horizontal axis, so as to permit 


opposite readings are averaged as in the case of the vertical 
circle. The horizontal circle can be read directly to 
30 seconds with the aid of the verniers. The base is pro- 
vided with a pair of spirit levels at right angles to each 
other—or alternatively with a single circular level—to 
enable the horizontal scale to be set up truly horizontal. 
A tangent screw is provided to give fine adjustments 
of the telescope round the vertical axis, and three—or 
in some cases four—levelling screws enable the base 
to be set with its circular scale in a truly horizontal plane. 
The instrument weighs 10} lb. without its case. 

The features of this instrument may be contrasted with 
those of a new design of theodolite, for which Messrs. 
Casella are the British agents, namely, the Wild universal 


the upper circle scale to the right, and the inverted lower 
circle scale to the left. The micrometer drum screw 
turned until coincidence of the graduations on the two 
circle scales occurs for the first time. The micrometer 
scale is then read against the index line—which is con- 
tinued across it—and the reading is added to that estimated 
from the first inspection of the scales. The condition 
existing when coincidence occurs is shown in the lower 
view in Fig. 3. The micrometer reading is 3 min. 39 sec., 
and therefore the final reading for the angle at which the 
telescope is trained is 6° 33’ 39°. This reading is the average 
of the two readings at opposite ends of the diameter of 
the graduated vertical or horizontal circle. Under the 
magnification provided by the auxiliary eye-piece, each 
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ertical angles of elevation or depression to be measured 
as well as horizontal angles 

The modern theodolite is the same in general principle 
as its prototype, although the details of its design and 
construction have naturally been greatly refined. In Fig. | 
illustrate a standard tacheometrical theodolite 
made by C. F. Casella and Co., Ltd., of Regent House, 
Fitzroy-square, London, W. 1. The telescope of the instru- 
ment illustrated gives a magnification of 20 diameters, 
and is supported between a pair of cast bronze standards. 
\ graduated vertical circle, 4in. in diameter, and made of 
sterling silver, is fixed to and moves with the telescope 
when it is turned about the horizontal axis supported by 
the standards. A tangent screw can be brought into use 
for finely adjusting this movement of the telescope in the 
vertical plane. The circle is read against a pair of vernier 
scales, two microscopes being provided to facilitate the 
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vided with a spirit level, and if the instrument is in proper 
adjustment the vernier zeros will be horizontal when the 
bubble of the level is at the centre of its travel. In use 
the mean of the two readings—after 180 deg. has been 
deducted from the larger—is taken as the value of the 
vertical angle being measured. This process of averaging 
the readings at the opposite ends of a diameter of the 
graduated circle eliminates any error arising from faulty 
centring of the circle relatively to the horizontal axis 
about which the telescope swings. With the aid of the 
verniers the vertical circle can be read directly to one 
minute of arc. : 

The base on which the standards and the telescope 
turn round a vertical axis is provided with a horizontal 
graduated circle of silver, and 5in. in diameter. The hori- 
zontal angle through which the telescope is swung is read 
on this scale by means of two verniers carried on the 
standards and read through a pair of microscopes. The 


STANDARD TACHEOMETRICAL THEODOLITE 


theodolite, designed and made by the Heury Wild Sur- 
veying Instruments Supply Company, of Heerbrugg, 
Switzerland. The Wild theodolite, illustrated in Fig. 2, 
weighs 94 Ib., a pound less than the standard pattern shown 
in Fig. 1, but its scales and the means provided for reading 
them are such that both may be read directly to one second 
of arc; that is to say, the direct readings are thirty to 
sixty times as fine as those of the standard instrument 
The low weight of the instrument has not been obtained 
by employing light alloys in its construction. In actual 
fact, the standards supporting the telescope and other 
important parts are strong steel forgings. The lightness 
is achieved as a result of the small size of the instrument 
The combination of this small size with the fineness of 
reading which the instrument permits, represents a notable 
advance in the design of theodolites. As indications of the 
size of the instrument we may state that the telescope. 
although it gives a magnification of 24, is only 6jin. long, 
and that the vertical and horizontal graduated circles are 
respectively 2in. and 3}in. in diameter. 

Another noteworthy feature of the design to 
found in the general arrangement provided for the reading 
of the circles. In the standard instrument—-Fig. 1—-the 
reading of the vertical circle requires the observer to pass 
round to the side, and place his eye in turn to each of the 
two microscopes. To read the horizontal circle he has to 
leave his station at the eye-piece and pass first to one side 
of the instrument and then to the other. In situations 
which frequently arise, for example, in surveying in a 
tunnel under construction, it is sometimes difficult to 
set up a theodolite in such a position as will enable the 
operator to have free access to both sides. In the Wild 
theodolite the circles are read through an auxiliary eye 
piece lying alongside and parallel with the telescope. 
The movement of a prism determines whether the vertical 
or horizontal circle is seen through this eye-piece. The 
operator, therefore, to read the circles, is not required to 
move away from the station which he occupies when sight 
ing the telescope. Indeed, all the movement which lx 
requires to make is to shift his eye horizontally through less 
than an inch. When either circle is being read, the vision 
seen through the auxiliary eye-piece is a portion of tim 
graduated circle, magnified 34 times, and immediately 
alongside it the corresponding portion of the circle at the 
opposite end of the diameter. These scales are divided 
into thirds of a degree, each degree mark being numbered 
In the field of vision there is also seen a portion of a micro 
meter scale divided to seconds of arc. The process of 
employing the micrometer seule for determining the odd 
minutes and seconds of the reading is such as automatically 
to exhibit the average of the two readings at the opposite 
ends of the diameter of the graduated circle. While the 
main scales seen through the auxiliary eye-piece change 
from those of the horizontal to those of the vertical circle, 
or vice versd, when the prism referred to is moved, the micro 
meter scale remains the same. In other words, the same 
micrometer system is applied to the vertical as to th« 
horizontal circle, with, as a consequence, the saving of the 
parts and their weight, which would be involved in dupli 
cating the micrometer system. 


is be 


An example of the images seon in the auxiliary eye 
piece is shown in Fig. 3. In the upper view we have the 
images of the scales as seen immediately after the tele- 
scope has been sighted on its object. The index mark 
the vertical line lying between the “ 6 "’ and the “7” 
read to the nearest 10 minutes of arc. In the example 
illustrated, the reading is clearly between 6° 30’ and 6° 40’. 
We take it at the lower figure. The screw of the micro- 
meter drum is now turned. This drum is engraved from 
0 to 10 minutes, each minute being subdivided into 
seconds. When the screw of the micrometer drum 
turned, the micrometer scale is seen to move to the left, 


is 
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Fic, 2--WiLD'S UNIVERSAL THEODOLITE 


division of the 
than one-twenty-fifth of an inch. 
difficulty in reading them 

The optical parts comprised in the measuring system 
of the Wild theodolite are illustrated in the diagram, 
Fig. 4. The horizontal graduated circle is a glass ring 
4 A engraved on its upper surface and silvered on that 
surface to reflect light incident upon it. Light enters the 
system through a prism B, which is adjustable on its axes, 
so that it may catch the external rays. If an artificial or 
natural external source of light is not available, or is not 


seconds 


micrometer scale appears wider 
There is therefore littl 
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Fic. 4--OPTICAL READING SYSTEM 


sufficiently powerful, a small electric lamp of the pocket 
battery type is provided, and can be fitted in place of 
the prism B. The light passing through a prism C is re 
flected vertically upwards through a lens on to the abutting 
ends of a pair of prisms D D, which split the beam into 
two. One half of the beam is sent to the right, and is 
reflected upwards on to the engraved scale of the hori 
zontal circle. The other half of the divided beam is sent 
to the left and is reflected upwards on to the scale of the 
horizontal circle at a point diametrically opposite that 
on which the right-hand half of the beam falls. The two 
rays having, as it were, picked up the graduation marks 
of the circle are now reflected downwards from the silvered 
back of the circle into the prisms E E, which reflect the 
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rays horizontally, carry them in again to the centre of the 
instrument, and there bend them vertically upwards. 
The two rays are not quite reunited, but pass upwards, 
side by side, through lens into a prism F, which reflects 
them horizontally outwards and then bends them vertically 
upwards. The prism G lying in the path of the rays is 
withdrawn when the horizontal circle is being read, so as 
to enable the rays to travel upwards side by side into 
a pair of plano-parallel glass blocks H. If the axes 
of these blocks are parallel with the rays, the rays 
will pass through them undeflected in any direction from 


connected to the batteries-—which are clipped to the tripod 
of the instrument—by flexible wires. In early patterns of 
the instrument the circuit was carried from B to the two 
other lamps by means of external flexible connections. 
These connections were somewhat inconvenient, and inter- 
fered with the free movement of the telescope on the 
standards and of the standards-on the base. They have 
now been dispensed with by arranging the circuits intern- 
ally and providing pick-up rings to establish connection at 
the axes of movement. 

Another interesting minor feature of the instrument is 
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their previous path. Each ray then travels upwards into 
a separate doubly reflecting prism J K, and is bent hori- 
zontally inwards, through a lens into a prism L. This 
prism L lies on the horizontal axis of the telescope, and 
reflects the rays into the reading microscope, which lies 
to the right of and parallel with the telescope. In other 
words, the prism L reflects the rays upwards out of the 
plane of the paper towards the reader’s eye. 

The micrometer drum is shown at M. Like the circle A, 
it is an engraved glass ring, but is not silvered. Light 
from an external source or from a second electric lamp 
attached to the instrument, is passed through the drum, 
and picking up the image of the graduation marks in its 
path is doubly reflected in a prism N, and is passed into the 
prism L along with the other two beams. Allowing for 
the inversion of the image produced by the microscope, 
the eye, when it is applied to the auxiliary eye-piece, 
therefore sees at the top of the field a portion of the micro- 
meter drum scale, in the middle of the field the left-hand 
portion of the horizontal circle scale, and at the bottom 
the right-hand portion of the same scale. 

The vertical circle scale is brought into the field by 
placing the prism G in the path of the divided beam from 
the horizontal circle, so as to obstruct that path. The 
vertical cirele is shown at P P. It is illuminated by light 
from a@ prism Q or from a third electric lamp placed at this 
point. The ray from Q is, like that falling on the horizontal 
cirele, divided and reflected to opposite ends of a diameter 
of the vertical circle, and the two rays having picked up 
the graduations of the vertical circle are reflected back 
to the horizontal axis of the telescope. Passing outwards 
through a lens, they are reflected by a prism R downwards 
and inwards, and across to the prism G. This prism is now 
in position to turn the rays upwards into the glass 
blocks H. After leaving the prism G the rays follow the 
path described for the rays from the horizontal circle. 
The images of the two portions of the vertical circle, there- 
fore, appear in the microscope field beneath the image of 
the micrometer drum scale. It will be noted that the 
micrometer drum image is not disturbed in any way by 
changing over from the horizontal to the vertical circle. 

When the screw of the micrometer drum is turned for 
the purpose of measuring the residual angle of the telescope 
setting, not only is the drum M turned, but the glass 
blocks H are simultaneously deflected one in one direc- 
tion and the other in the other, progressively out of axial 
coincidence with the path of the two rays. As the glass 
blocks are displaced, the rays no longer pass through them 
unaffeeted. They are refracted in opposite directions, and 
in the field of view in the microscope the two portions of 
the graduated circle scale appear to move one to the right, 
and the other to the left. It will be seen that the measure- 
ment of the residual angle by means of the micrometer 
does not involve the movement either of the telescope or 
of the horizontal or vertical circle. 

It has been stated that both the circles are graduated in 
thirds of degrees, and that their diameters are different, 
namely, 3jfin. for the horizontal circle and 2in. for the 
vertical. It may therefore be asked how it is possible to use 
one and the same micrometer scale to subdivide the 
divisions of two scales which are of unequal size. The 
answer to this question is that the lenses in the paths of 
the rays from the two circles magnify the graduations 
differently, and that by the time the rays reach the 
prism G the graduations have been magnified to equality. 

One of the numerous neat subsidiary features of the 
instrument is the provision made for illuminating the 
circles and micrometer drum by electric light when the 
external source of light is insufficient. As we have already 
indicated, the illuminating prisms are replaced by small 
bulbs supplied from a group of flashlight batteries. Three 
points have to be illuminated, namely, one on the base in 
replacement of the prism B—Fig. 4—for the horizontal 
circle, one on top of the telescope over its horizontal cross 
axis replacing the prism Q for the vertical circle, and one 
on the right-hand standard replacing the prism employed 
to illuminate the micrometer scale. The lamp at B is 





the arrangement made for reading the collimation level. | 


This level controls the zero of the mircometer drum, and 
in that respect corresponds with the level on the vernier 
bracket in the standard theodolite shown in Fig. 1. In 
the Wild theodolite the collimation level is completely 
enclosed, and is read through the agency of a prism 
arrangement, which, in effect, divides the bubble longi- 
tudinally in halves, rejects one of the halves and folds 
the other half back’on itself. If one of the halves appears 
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to be in advance of the other, the collimation level is 
adjusted by means of a tangent screw until the two 
halves appear to register evenly. This arrangement 
permits the collimation level to be set very much more 
accurately in the horizontal position than it could be 
with the usual system involving the direct reading of the 
position of the bubble against a graduated scale. 

A useful adjunct to the instrument which does not form 
a part of the standard equipment is an optical centring 
apparatus for accurately locating the vertical central 


the ground. Ordinarily, a plumb bob is used for this 
purpose, but as an alternative the Wild theodolite may be 
fitted with a small horizontal telescope, projecting from 
the base between a pair of the levelling screws. A reflect. 
ing prism at the centre of the instrument carries the line 
of vision vertically downwards on to the bench mark. 
The telescope eye-piece is provided with cross hairs. 
The instrument as a whole is moved about on the head 
plate of the tripod until the bench mark is seen at the 
intersection of the cross hairs. It is of interest to note that 
the levelling of the instrument on the tripod head does not 
affect the centralisation of the vertical axis over a point on 
the ground. The centring operation performed either 
with a plumb bob or with the optical device, may therefore 
be carried out before or after the instrument is levelled. 
The instrument is also made in a larger size than that 
illustrated in Fig. 2. In this instrument three alternative 
eye-pieces are provided for the telescope, giving magni- 
fication ratios of 24, 30, and 40. The horizontal circle has 
a diameter of 5}in., and the vertical circle a diameter of 
3jin. The micrometer drum enables the horizontal or 
vertical angle to be read directly to one-fifth of a second of 
are. The weight of the instrument without its case is 
25} 1b. In Fig. 5, for comparison purposes, we illustrate 
side by side—(a) the standard 4in. theodolite, the vertical 
and horizontal circles of which can, with the aid of the 
verniers, be read to 60 sec. and 30 sec. of arc respectively ; 
(b) the Wild universal theodolite, in which both circles 
can be read directly to one second of are ; and (c) the Wild 
precise theodolite, in which the circles can be read directly 
to one-fifth second. It may perhaps assist the reader to 
appreciate the relative significance of these figures if we 
say that a line drawn round the equator of the earth, 
departing from the horizontal at an inclination of 60 sec., 
would come back to its starting point with a difference of 
level of well over a mile. If the inclination were 1 second, 
the difference of level would be about 100ft., and if the 
inclination were one-fifth second, it would be about 20ft. 
As an alternative means of picturing the significance of 
one-fifth of a second of arc, we may imagine two straight 
lines diverging from the centre of a circle 2 miles in radius. 
If the angle of divergence is 10 deg. the lines will cross the 
periphery of the circle at two points 1840ft. 8-74in. 
apart. If the angle of divergence is increased to 10° 0’ 0-2” 
the points will be 1840ft. 8-86in. apart—that is, they would 
increase their separation by about one-eighth of an inch. 








South African Engineering Notes. 


Record Aeroplane Flight. 


On October 30th, Sir Pierre van Ryneveld, 
Director of Union Air Service, broke all previous records for 
# non-stop flight between Cape Town and Pretoria. He 
left Cape Town at 5.33 in the new Wapiti aeroplane. 
which has been imported from England, and at 11.45 
landed at the Swart Kop aerodrome, Pretoria, having 
accomplished the 850-mile flight in 6 hours 10 minutes. 
The average cruising speed was over 140 miles per hour. 
The previous records were also established by Sir Pierre. 
On September 21st, 1928, accompanied by General Brink, 
Chief of the General Staff, he flew from Cape Town to 
Pretoria in 7 hr. 20 min. The plane used on that occasion 
had a Bristol Jupiter engine. On March 15th this year, 
Sir Pierre, flying a DH 9, with a geared Jupiter engine, 
did the trip from Pretoria to Cape Town in 6 hr. 55 min 
The return flight was accomplished in 6 hr. 51 min., the 
fastest time registered until October 30th. 





Rhodesian Nickel. 


The whole of the unportant nickel claims pegged 
by the Gorge G.M. Co. and others in the Shashani area, 
Gwanda district of Southern Rhodesia, are being brought 
under one control, a company with a capital of £50,000 
being under construction to take over all contracts and 
fully to prospect and develop the occurrences. The cash 
capital is being privately subscribed. As far as can be 
ascertained at the present stage, the average run of the 
ore deposits is rather over 10 per cent. If this figure is 
maintained, the proposition is naturally a very payable 
one, such a value being from three to four times as goo 
as the average of the Sudbury ores from which 95 per 
cent. of the world’s nickel is produced. There would not 
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seem to be any difficulty in disposing of the metal or 
concentrates produced. Moreover, the ore so far seems 
to contain no metals other than nickel and gold, making 
the metallurgical problem very much simpler than usual. 


Industrial Expansion. 

The remarkable industrial development of the 
Union of South Africa is illustrated by the figures of 
production which were recently furnished by the Minister 
for Mines and Industries. In 1911, according to particulars 
published by the Census and Statistics Department, 
the whole value of industrial products in the Union was 
£17,000,000 ; in 1915-16, £40,000,000; in 1923-24, 
£84,000,000 ; in 1926-27, £96,000,000, while the estimate 
for 1927-28 is £100,000,000, and for 1928-29, £103,000,000. 
These increases are despite the fact that departmental 
undertakings and four classes of production have been 
eliminated from the Census, and also despite the decline 
in selling value after the War. Out of forty-six branches 
of industry enumerated by the Census, forty show an 
increase of output in 1928, while against the 3998 factories 
operating in 1915, 7122 are in existence to-day. The 
figures of European employment are noteworthy, there 
being 30,924 in 1915-16, as against 80,755 in 1926-27, 
non-Europeans representing 61,654 in the former year 
and 121,934 in the latter. The ratio of European increase 
has been greater than the non-European. Between the 
years 1926-28 the percentage increase of Europeans was 
13-1, as opposed to 6-51 for non-European. There has 
been an increase of local materials used of 149-8 per cent., 
and of materials imported of 106-1 per cent. The total 
value added in course of manufacture increased by 162 
per cent. One significant fact is that the gross value of 
output per employee in South Africa is much less than 
in Canada, New Zealand or Australia, but during the last 
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few years the percentage increase has been greater here 


than in those other countries, from which it is to be 
inferred that South African employees are making satis- 
factory progress towards efficiency. 


New Railway Works. 


Among the principal new railway work authorised 
during the month of September was the relaying of 55 
miles of track with 80 lb. rails and the relaying of 21 miles 
with 60 Ib. rails. Extensive re-sleepering was also autho- 
rised and the provision of forty-four Thornycroft vehicles 
for road motor set vices. 


September Gold Profits. 


The total profits of the Rand gold mining groups 
for September amounted to £1,057,546, as against 
£1,111,876 in August, a decrease of £54,330, which is 
accounted for by the shorter milling period in a thirty-day 
month with five Sundays. For the nine months to Sep- 
tember 30th, the aggregate amount of the group profits 
was £9,652,548, or £47,122 less than at the same date last 
year. 


Parliamentarians Visit the Rand. 


An invitation extended by the Transvaal Chamber 
of Mines to the Members of the Union Senate and House 
of Assembly to visit the gold mines of the Witwatersrand 
during the week ended November 16th, was accepted 
by some 120 legislators. Divided into six sections, each 
one provided with mine officials to supply information, 
the visitors were taken down the Crown Mines, Sub Nigel 
Mine, Modder *“ B,”’ Randfontein Estates, Government 
Gold Mining Areas, West Springs and East Rand Pro- 
prietary Mines. Each section of visitors went down one 
of the above mines except the Modder “ B,”’ where only 
the surface plant was inspected, and that by the section 
that had descended the Sub Nigel. In addition to the 
mines the visitors were also taken to see the Witwatersrand 
Native Labour Association Depét, the Exchange Yard, 
the South African Institute for Medical Research, and the 
Miners’ Phthisis Medical Bureau. The Rand Gold Refinery 
and the wire rope works were included in the inspection 
tours. On one day there was a motor trip to the Vaal 
River Barrage and Vereeniging at the invitation of the 
Rand Water Board. At Vereeniging the tube works of 
Stewarts and Lloyds and the Union Corporation Iron 
and Steel Works visited. As the result of what 
they saw and learned, the Members of Parliament unani- 
mously declared that they were convinced the mining 
industry was the best organised in the country, and that 
anything that could be done to assist the industry by 
Government should be done. 


were 


Death of Dr. Percy Wagner. 


The death of Dr. Perey Albert Wagner, D.Sc., 
F.G.8., F.R.S. (8.A.), M.A.1.M.M.E., is announced as 
having taken place on November 11th from enteric fever 
followed by pleurisy. Dr. Wagner was an eminent geologist, 
widely known throughout the Union, dnd among geologists 
of other countries, for his valuable researches. He was 
regarded as the leading authority on the mineral deposit 
of South Africa, and he was associated with Dr. Hans 
Merensky in the discovery of the Namaqualand diamond 
field. Dr. Wagner was Government Geologist up to 
February, 1927, and for the previous eight years he had 
been Senior Geologist on the geological survey, his work 
in that sphere resulting in many valuable contributions 
being made to the store of geological knowledge in the 
archives of the Government. Subsequently, he accepted 
a post as consulting geologist to the Mineral Exploration 
Company, a post which he held at the time of his death. 
Dr. Wagner continued his on the bushveld 
platinum deposit and prepared valuable memoranda on 
the subject 


researches 


He was also engaged for some time on a 
comprehensive memoir on the iron deposits of the Union, 
which was of great value to the Government when it 
decided to establish an iron and steel industry in the 
country. Other writings of his included : *‘ The Diamond 
Fields of Southern Africa,” ‘“‘ The Geology and Mineral 
Industry of South-West Africa,”’ “‘Memoir on the Mutue 
Fides-Stavoren Tinfields,” Tie Occurrence of the 
Platinum Metals in South Africa,”’ and “* The Iron Deposits 
of the Union of South Africa.’ Dr. Wagner was born 
at Richmond, Cape Province, in October, 1885, and was 
educated at the South African College, Cape Town, the 
South African School of Mines and Technology, Johannes- 
burg, the Royal School of Mines, Freiberg, Saxony, and 
Heidelberg University, Germany : 


South Africa’s Coal Resources. 


Speaking before the Chemical, Metallurgical 
and Mining Society of South Africa on November 15th. 
Dr. P. N. Lategan, of the Coal Grading Committee, said, 
when referring to the Transvaal coal measures, that the 
coal deposit in the Witbank district was very extensive. 
representing something like ; 


1000 million tons of good, 
saleable coal : 


but that formed only the fringe of an 
enormous deposit consisting of thousands of millions 
of tons extending south-east of Middelburg. It was that 
deposit, probably the biggest in the Southern Hemisphere, 
which was the future coalfield of South Africa, but to 
open it up and, incidentally, to bring the farms in that 
area nearer to railway facilities, the construction of a 
railway line from Belfast to Johannesburg was necessary. 
There could no longer be any doubt, especially in view 
of the latest developments in connection with the conver- 
sion of coal into oil, that it was to its own enormous coal 
reserves that South Africa must look for the source of 
its future oil supplies. His own investigation had shown, 
he said, that it was possible to obtain from South African 
coal a very high percgntage of petrol per ton. The time 
had now arrived, therefore, when a proper physical and 
chemical survey and classification of the country’s coal 
resources could not be overlooked. The Government, he 
was glad to note, recognised the importance of the country’s 
immense reserves of cheap coal as a basis for the develop 
ment of its mineral resources, and also of a coal oil industry, 
and preliminary steps had already been taken for the 
appointment of a fuel research board and the organisation 
of a fuel research institute in South Africa. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Christmas Holidays. 


PRACTICALLY all the works in the Midlands and 
Staffordshire are on holiday. Little business has been done 
during the week. During the first two days some of the 
establishments worked hard clearing up orders and getting 
the works ready for stocktaking, which takes place in a 
large number of cases while the workers are enjoying the 
Christmas vacation. The holidays will fairly generally be 
extended until early in the New Year, but in some instances 
work will be resumed on Monday or at mid-week. There 
has been practically no buying of iron and steel, and it 
has not been possible to judge the effect of the recent 
increase in prices of finished steel. Producers and con- 
sumers of raw material before the holiday spoke moderately 
cheerfully of the New Year prospects. They had much to 
complain about regarding the year now closing, but, on 
the whole, it has not been as bad as it might have been. 


Industrial Drift from North to South. 


Confirmation of the fact that industry is gradually 
drifting from the North of the country to the South is 
provided by the statistics compiled by the Ministry of 
Labour. Birmingham is the dividing line, above which 
industrial shrinkage has been going on, and below which 
development is occurring. Taking the number of insured 
workpeople as the gauge, seventy-one industries are 
enumerated in which increases have occurred in the past 
six years, and twenty-nine in which there have been 
Glass manufacture—other than bottles and 
scientific glass—was one of the industries in which increase 
was most marked during 1928-29. Among trades which 
are showing some signs of revival are marine engineering, 
coke oven and by-product works, iron ore and ironstone, 
mining and quarrying and general engineering. In pig 
iron manufacture the decrease in the number of insured 
workers continued over the last two years, but in steel 
melting, &c., the decline was arrested during 1928-29. 
Trades which are mainly centred in the southern section 
are among those which show the greatest increases in the 
number of insured workpeople. In the Midland division 
there has been a steady advance, the increase for the six 
years being 9-7 per cent. It is noticeable that many of the 
industries with the highest rates of increase are mainly 
concerned with production for home consumption. 


decreases. 


Industrial Relations. 


The setting up by the F.B.I. of an allocation com- 
mittee to define the separate spheres and functions of that 
body and of the National Confederation of Employers’ 
Organisations so that in the event of the T.U.C. entertain- 
ing the desire to discuss any particular question its mem- 
bers may know which of the two employers’ organisations 
to approach, may on first sight appear a small thing to 
have developed as the result of efforts so prolonged and 
commenced with such high hopes. But industrialists in 
the Midlands are inclined to the view that something, and 
probably a good deal, has been gained. They consider it 
an indication of the growth of a consciousness of common 
interests and foresee the possibility of progress being made 
towards improved industrial relations between employer 
and employee as the result of the debating of topics, one 
at a time, by spokesmen of capital and labour who can 
speak in a truly representative capacity. Though nothing 
definite beyond the setting up of deliberative machinery has 
as yet been achieved, it is reasonable to assume that were 
there not a genuine desire on the part of both sides to turn 
it to account, machinery would not have been set up. 


Trade Returns. 


The returns of trade at home and abroad for the 
month of November make interesting and partly satis 
factory reading. The recovery which exports of iron and 
steel made in October was maintained in November. A 
reduction of not quite 8000 tons in quantity was far more 
than made up by the difference in the number of working 
days in the two months, while there was an actual increase 
in the value. Shipments of iron bars, rods and sections 
declined again after the rally in October, as did steel joists 
and similar material. Thick plates and sheets improved, 
but business in the thinner gauges declined. The relapse 
in the galvanised sheet trade was further emphasised. 
Tin-plates did fairly well, as did also tubes, pipes and 
fittings, particularly the wrought products. There was a 
small increase in iron and steel imports as compared with 
October. It was sufficient to act as a warning that any 
further advance in production costs here must entail serious 
consequences for the home producer. Forge and foundry 
pig iron was sent over from Belgium in larger quantities, 
but little of this reached the Midlands. Shipments of 
basic pig amounted to little more than half the October 
tonnage, semis having to some extent taken the place of 
crude material. There was an increase of over 10,000 tons 
in the amount of blooms, billets and slabs imported. The 
shipments of sheet bars and tin-plate bars showed a further 
advance. Imports of steel girders, beams, joists and pillars 
continued to decline. 


Steel Rail Order. 


A Midland firm, the Shelton Iron, Steel and Coal 
Company, Ltd., of Stoke-on-Trent, is to share in the orders 
recently placed with English and Scottish firms by the 
London and North-Eastern Railway Company for 47,000 
tons of steel rails. 


Trolley Omnibus Chassis. 


It is announced that Guy Motors, Ltd., of Fallings 
Park, Wolverhampton, has received an order from the 
Hull Corporation for twelve six-wheeled double-deck 


trolley omnibus chassis and one from the South Lancashire 
Transport Company, Ltd., for ten similar chassis. 








The Rise in Steel Prices. 


The decision of the Steel Manufacturers’ Associa- 
tion to advance prices of finished steel did not come as a 
surprise to the Midland market. As I stated in my letter 
last week, it was known that a strong body of opinion 
existed in favour of an advance in order that some return 
might be forthcoming from the increased outlay on coke 
and pig iron. Consequently, there had been quiet buying 
in anticipation of such a development, and consumers were 
prepared for the announcement. Sections are up 5s. per 
ton, making them £8 7s. 6d. in this district. The advance 
on joists is 7s. 6d., making them £8 10s., and plates ar 
2s. 6d. dearer. Users of plates in the Midlands area and in 
South Wales will not, however, be required to pay this 
extra half-crown. It has been urged that the old scale told 
unfairly against the area excluded from this latest advance 
in plates, and the justice of the plea has been recognised 
by the Association. This is the second advance in finished 
steel prices this year, the former being an all-round increase 
of 5s. per ton in May last. Continental prices before the 
holidays were firmer. In addition to the fixing of a mini- 
mum price for merchant “bars, the Cartel is now anxious 
to stabilise 2in. billets at £4 42s. f.o.b. or £5 10s. delivered 
in this district. This price was quoted by Birmingham 
merchants up to the time the works closed down, but there 
was not much buying, re-rollers being short of work. 


Pig Iron Demand. 


Midland smelters have for the past week or so had 
as much as they could do to keep pace with deliveries of 
foundry iron against contracts, the consumption at the 
foundries having been heavy. It is hoped that equilibrium 
will be restored by the holiday suspension in the raw iron 
consuming industries. New business is on a limited scale, 
and though users show no eagerness to renew contracts 
which are running out, furnacemen are so placed that they 
express no anxiety as to the future. January, they feel 
convinced, will witness the renewal of contracts and the 
placing of new orders. There is little demand for forge iron 
and the outlook in this branch is not bright. Midland pig 
iron prices remain unchanged, but there is some specula 
tion as to what will happen when the Producers’ Association 
meets again early in the New Year. Makers of hematite 
iron are taking a firm stand against what they consider an 
unremunerative level of selling prices. Values are stiffen- 
ing, £4 16s. being asked by sellers for delivery in Bir- 
mingham. The dearness and scarcity of coke is still 
causing smelters in Northamptonshire and Derbyshire 
much anxiety. 


Staffordshire Iron. 


Staffordshire makers of marked bars have a fair 
amount of business on their books and fresh orders con 
tinue to be regularly received at the works. This is the 
only branch of the trade in which there is any indication of 
strength. Other grades of finished iron suffer considerably 
from competition. In the case of Crown iron it is internal 
and in common bars foreign. Works are badly in need of 
orders. Business is irregular and chiefly for small tonnages. 
Large consignments of continental No. 3 iron for nut and 
bolt making, and of strip for tube manufacture, are coming 
into the district, to the chagrin of local ironmasters. 
Finished iron prices are substantially unchanged. 


Sheet Values. 


Galvanised corrugated sheets of 24-gauge have 
receded in price a further half-crown, supplies now being 
obtainable at £12 7s. 6d. Though there has been a slight 
improvement in home demand, the call from the principal 
markets overseas is very poor. During November business 
was decidedly quiet and exports showed a falling off of 
12,000 tons on the month. There is every reason to suppose 
that the December figures will be even more unsatisfactory. 








SHEFFIELD. 
(From our own Correspondent.) 
Condition of Steel Trades. 


At the present time, on account of the Christmas 
holidays, it is difficult to the state 
any of the branches of the steel industry. Arrangements 
were made for a longer break than there was last vear, 
and that fact in itself seems to indicate that the position 
is not very satisfactory. There indeed, little doubt 
that this month has seen a slight decline in activity, 
and unemployment in the trades is about as high as it 
was a year ago. The state of trade is always reliably 
indicated by the scrap market, and the absence at present 
of forward buying in that market is a reflection of the 
generally unsettled and uncertain conditions prevailing 
in the steel works. Production of basic steel has been 
substantial recently, although in it again there has just 
been a slight decline, while the position of acid qualities 
is far from satisfactory. Railway materials have improved 
a little. Competition for work on the Continent is very 
keen, and local manufacturers are interested in the news 
that the life of the German steel cartel has been extended 
for ten years by a meeting of representatives of German 
steel interests, who decided to take concerted action. 


describe precise of 


is, 


Scunthorpe Activity and Claims. 


Conditions in the Scunthorpe area of Lincolnshire 
have been very satisfactory for some time past, and three 
great steel works there have been working at full capacity 
for a long period, being unaffected by the quietude which 
has been experienced by the trade as a whole. Indeed, 
it has been found necessary in some instances to increase 
the output capacity. It has been stated on more than 
one occasion that natural advantages enable the Lincoln 
shire district to produce steel more cheaply than any other 
district in the country. That has never been seriously 
challenged, and the claim is supported by the statement 
just issued that at the Redbourne Hill Works, Scunthorpe, 
of Richard Thomas and Co., tin-plate makers, steel; has 
t 
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been made at a cost which is 12s. 6d. per ton below that 
possible in South Wales. 


Orders for Local Firms. 


Several Sheffield firms have benefited by contracts 
just placed by the Government. These include: Thos. 
Firth and Sons, Ltd., Sheffield, tool steel and steel cast- 
ings; Sanderson Bros. and Newbould, Ltd., Sheffield, 
tool steel; S. Osborn and Co., Ltd., Sheffield, tool steel ; 
W. Spencer and Co., Ltd., Sheffield, tool steel; Park 
Gate Iron and Steel Company, Ltd., Rotherham, steel 
bars, medium tensile steel and steel castings; Edgar 
Allen and Co., Ltd., Sheffield, steel castings; United 
Strip and Bar Mills, Ltd., Sheffield, medium tensile steel ; 
Hadfields Ltd., Sheffield, bombs; C. and G. Hampton, 
Ltd., Sheffield, bench vices; Cravens Railway Carriage 
and Wagon Company, Ltd., Sheffield, carriages; Steel, 
Peech and Tozer, Ltd., Sheffield, carriage and wagon tires ; 
Staveley Coal and Iron Company, Chesterfield, pipes, 
and Brown Bayleys Steel Works, Ltd., Sheffield, wagon 
axles. The firm of Cravens Railway Carriage and Wagon 
Company has also secured an order from the Rhodesia 
Railways, Ltd., for six composite brake vans. The railway 
orders are particularly satisfactory in view of the slack 
time experienced by this department for a long time past, 
and it is interesting to learn that the Assam-Bengal 
Railway Company is in the market for 500 steel tires 
for carriages and wagons. In addition, the India Store 
Department is inquiring for mild steel bars for reinforcing 
concrete, and for 39,651 steel boiler tubes for locomotives, 
whilst in connection with Madras improvements, the 
South Indian Railway has invited tenders for electric 
cables and accessories. 


Active Departments. 


It is satisfactory to discover that some depart- 
ments of the steel industry are reporting progress and 
activity. At the works of Hadfields Ltd., Sheffield, for 
instance, trade in special forgings has been developed 
extensively. After the war, when it became necessary 
to discover work suitable for peace requirements to take 
the place of munition work, this firm put down new plant 
in huge shops, and now that plant is one of the most 
up-to-date in the country, achieving satisfactory results. 
Another firm which reports progress is that of J. J. 
Habershon and Sons, Ltd., Holmes Mills, Rotherham, 
and at their works it is stated that there has been an 
increased output of both cold and hot rolled steel strip 
throughout the whole of the present year, as compared 
with last year. This same firm reports that trade in 
stainless and alloy steel strip continues to expand, and this 
year’s output is double that of 1928. Two additional 
cold rolling mills are on order. 


Sheffield Firm’s Important Contract. 


A £6,000.000 contract for reclamation and irriga- 
tion work has been obtained by the Sheffield firm of 
public works contractors, Henry Boot and Sons, Ltd., 
from the Greek Government. The work, which is to 
be carried out in Thessaly, Epirus and Crete, will comprise 
the reclamation of thousands of acres of flooded land for 
the benefit of the 1,800,000 Greeks repatriated from Asia 
Minor. Although it will not be possible to send out 
British labour, British workers will benefit from the fact 
that a substantial portion of the machinery and plant 
required will be made in this country. 


Cutlery and Plate Trades. 


After the completion of Christmas orders it 
might be expected that cutlery and plate manufacturers 
were short of work, but fortunately one or two factories 
report that they have a satisfactory amount of work 
on hand. The scissors branch of the cutlery trade has 
been exceptionally busy, and makers are satisfied that 
the Marking Order for cutlery has had the effect of diverting 
a considerable amount of business from Germany to 
Sheffield. In connection with the suggestion that there 
is @ possibility of an increased demand for the best type 
of spring knife cutlery, it is interesting to record the state- 
ment of an expert that there is a dearth of highly skilled 
men in the pocket-knife section of the trade. It is alleged 
that the youngest man in Sheffield capable of making 
the highest class of penknife is over 40 years of age, and 
that there is very little hope of any young men coming 
into the trade. A great amount of work is being done 
locally in connection with stainless plating, in which the 
city was a pioneer. Competition is to be introduced 
now by the formation of a new large stainless plating 
company on the Tyneside. 


Colliery Developments. 


Work at Upton Colliery, in South Yorkshire, 
which was held up two years ago, is to be resumed almost 
immediately, and 200 men will be required to complete 
the sinking of the second shaft and the erection of pithead 
buildings and plant. It is expected that mining operations 
will begin within the next three months, for Upton Colliery 
had almost reached the stage of coal winning in August, 
1927, when, on account of the depressed state of the 
mining industry, it was decided to suspend operations. 
The pit will be designed for an output of 6000 tons per 
day, and within a few years it is expected that between 
4000 and 5000 men will be employed. The scheme for 
the amalgamation of Newton, Chambers and-Co., Ltd., 
and Hoyland Silkstone Coal and Coke Company, Ltd., 
of Barnsley, will, it is stated, result in the re-opening of 
the Hoyland Colliery, which is to be taken over by Newton, 
Chambers. The Barlborough Colliery, near Chesterfield, 
has been sold and may re-open if trade justifies this step. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Holidays Curtailed. 


OrpERS placed recently for railway and ship- 
material and other constructional steel have 


and, in consequence of the urgency of some of the work, 
the Christmas holidays were curtailed. The blast-furnaces 
are, of course, kept in full operation always, but it is not 
often that the steel-producing plants and mills have had 
to be run over Christmas. The Cargo Fleet Iron Company, 
Ltd., Middlesbrough, which recently shared in a big rail 
order, and which is also well booked with orders for ship- 
building requisites, worked its steel plant without a break, 
while the shipyards for the most part limited the holidays 
to two days. Several of the steel works are closed down for 
the full week, but will continue operations throughout the 
New Year holidays. 


Shipbuilding Returns. 


Shipbuilding returns now to hand reveal that 
the promise held out at the beginning of the year of 
increased output in the shipyards of the North-East Coast 
has not been fulfilled. Some yards show increases and some 
decreases, and there is not much difference from the amount 
of work done last year. Tonnage launched by Swan, 
Hunter and Wigham Richardson, Ltd., of Wallsend 
totalled 161,457 for Tyne, Clyde and Wear shipyards, 
or 2562 tons more than last year. Of the total, 99,797 tons 
—twenty-nine vessels—were launched at Wallsend and 
Walker, and 21,850 tons—seven vessels—at Southwick- 
on-Wear. During the year Sir W. G. Armstrong, Whit- 
worth and Co. launched ten vessels, with a gross tonnage 
of 44,070. Last year the same firm launched fifteen vessels, 
totalling 61,641 tons. The tonnage of vessels turned out 
by Palmer's Shipbuilding and Iron Company, Ltd., of 
Jarrow and Hebburn, shows a slight increase over last year’s 
figure. Eight vessels were built, representing a gross 
tonnage of 50,403. Last year twelve vessels were launched 
from these yards with an aggregate tonnage of 42,906. 
The Northumberland Shipbuilding Company, Ltd., also 
launched eight vessels, one more than last year. These 
vessels totalled 40,490 tons, an increase of 2390 tons. 
Craig, Taylor and Co., Ltd., of Stockton, have doubled 
last year’s output. Three vessels, with a total tonnage of 
13,426, were launched in 1929; last year only two vessels, 
with a combined tonnage of 6215, were built. Less 
pleasant is this year’s constructing record of the Cowpen 
Shipbuilding Company, of Blyth. This firm last year sent 
out five vessels, 20,102 tons, but it has launched only 
three this year, totalling 7151 tons. The Furness Ship- 
building Company, Ltd., of Haverton Hill, has launched 
the same number of vessels—nine—as last year, but the 
total tonnage shows a drop from 54,059 to 50,585. Forty- 
nine vessels, chiefly trawlers and whalers, representing 
27,804 tons, were launched by Smiths Dock Company, 
Ltd., from its River Tees Yard at South Bank. Included 
in the Wear returns of fifty-eight vessels—the next best 
to the “boom” year of 1920—are seven vessels not yet 
launched. These give a tonnage of 29,652, and include 
the largest boat built on the Wear this year—the “ Frumen- 
ton,”’ built by Short Brothers, Ltd. Altogether, the Wear 
shows an increase of eight vessels and 38,247 tons. R. and 
W. Hawthorn, Leslie and Co., Ltd., of Hebburn, built 
more vessels in the present year, but the tonnage total 
is less than last year. Eight boats, including two 
destroyers, H.M.S. “‘ Active *’ and H.M.S. “ Antelope,” 
were launched, against six. The current year’s tonnage, 
which includes two pontoons, is 19,068, and 1928's was 
22,079. 


Cleveland Iron Trade. 


Business on the Cleveland iron market this week 
has been more or less in abeyance, and this state of affairs 
is likely to be the experience for the next week or two. 
Consumers have covered all their requirements up to the 
end of January, and in some cases over the first quarter 
of next year. A healthy home demand seems to be assured, 
but that is not enough to ensure a real recovery in the pig 
iron trade. Cleveland is essentially an exporting area, 
and its home trade must necessarily be supplemented by 
extensive overseas business before full employment can 
be found for the whole of the blast-furnace plant. Cheap 
fuel is also essential, and at the moment there is great 
anxiety about the ultimate figure at which blast-furnace 
coke will be established. The Government's Coal Bill is 
regarded with considerable misgivings in iron trade circles, 
and it is felt that it will have a detrimental effect if brought 
into law. Already production costs are on a high scale, 
and if there are any further additions producers will be 
considerably handicapped in their efforts to secure a 
footing in foreign markets. Prices are all unchanged, 
No. 1 Cleveland foundry iron being 75s.; No. 3 G.M.B., 
72s. 6d.; No. 4 foundry, 71s. 6d.; and No. 4 forge, 71s. 


Hematite Pig Iron. 


A strong tone prevails in the East Coast hematite 
pig iron trade. Makers are not disposed to release any 
more cheap iron, and they have substantial contracts for 
the first quarter of next year. Small parcels of mixed 
numbers may be secured through second hands at 79s., 
but makers quote 8ls. for January delivery, and it is 
significant that, although French hematite is much cheaper, 
continental buyers are still circulating inquiries. 


Ironmaking Materials. 

Large supplies of foreign ore are still coming 
forward under running contracts, but little new business 
is being placed. Best Rubio ore is nominal at 24s. c.i.f. 
Tees. Coke is rather more plentiful, and good medium 
blast-furnace kinds are freely offered at 23s. delivered at 
North-East Coast works. 


Steel Prices Advanced. 


An advance in certain quotations has occasioned 
a good deal of surprise in the finished steel trade. The 
associated makers have d—in consequence, it is 
understood, of the rising cost of fuel—to advance the 
price of steel plates 2s. 6d. per ton, angles and flats 5s., 
and joists 7s. 6d. Moreover, the export price of steel ship 
plates has been increased 2s. 6d., and for joists and sections 
the export figure is advanced 5s. Works are fairly actively 


The Coal Trade. 


Firmness continues to characterise the Northern 
coal trade. New business, however, is not very much in 
evidence, and the uncertain political output of the coal 
trade does not help to give it any confidence. It has not 
been a bad year for the trade as a whole, although it has 
been mostly a “ colliery" year, with good prices ruling 
and plenty of trade being done. Shipowners, on the other 
hand, can have no regrets that the year is nearly over. 
During the last few months rates have moved steadily 
against them, and as a final touch a good deal of money 
was lost through the recent storms. Unfortunately, too, 
the immediate outlook is not bright. There is still an 
abundance of tonnage, and it is accentuated by the sale 
of vessels to Greek owners, who, owing to the poor con- 
ditions their men work under, can compete too success- 
fully with British owners in the matter of low rates. The 
prompt coal position is very strong. Turns are well booked 
up into January, and prices are fully maintained. North- 
umberland steams finish the year well, with no stems 
available before the end of the first week in January, and 
the late quotation of 17s. 3d. is firmly held. Smalls are 
similarly placed at lls. 3d. Tyne prime large and smalls 
are also well held, and quote steadily 16s. 9d. to Ils. 3d. 
respectively. A bright showing is also made in the Durham 
coal trade, where collieries are well placed, both as regards 
tonnage and orders. Best and special gas coals maintain 
the firmness they have exhibited throughout the season, 
and the late quotations of 16s. 9d. to 17s. 6d. are unchanged. 
Second-class gas coal, too, has kept to a firm note, with 
lds. 3d. to 15s. 6d. the nominal quotation. With full 
turns and order books, very little surplus coking coal finds 
its way to the market for anything like prompt shipment. 
Any such lots easily command the full nominal price of 
lis. 9d. to 16s. 3d., according to quality. From the 
makers’ point of view the coke market is also good, but 
there are second holders of patent coke who are willing 
to discount direct quotations by 2s. to 2s. 6d. to obtain 
business. Beehive coke is not in good supply, however, 
and the quotations of 28s. to 32s. 6d., according to quality, 
are firmly adhered to. 








SCOTLAND. 


(From our own Correspondent.) 
Scottish Firms Combine. 

In order to develop the cement industry in Scot 
land three important Scottish firms have decided to merge 
their interest in that commodity. The combine will be 
known as the Caledonian Portland Cement Company, Ltd., 
and the firms concerned are William Baird and Sons, Ltd., 
Gartsherrie ; the Coltness Iron Company, and the Glasgow 
Iron and Steel Company. At present many orders go to 
England, and the combine has been formed to increase 
production sufficiently to meet all demands. William 
Baird and Sons, Ltd., are large producers of coal and iron 
and have cement works at Gartsherrie and Coatbridge. 
Reports state that the Coltness Iron Company has an 
authorised and issued share capital of £1,287,500 and 
owns the whole ordinary share capital of the Warwick- 
shire Coal Company, Ltd., and a controlling interest in 
Coventry Colliery Industrial Housing, Ltd. 


Steel. 

The steel market appears likely to close the year 
quietly. Many of the works could do with more orders 
than they have at present, though the amount of plant in 
operation this year is still almost fully engaged. Inquiries 
are not too encouraging, and with prices higher the out- 
look is not particularly bright. The stabilisation of prices 
on the Continent may perhaps have some beneficial effect, 
but the higher home prices may have an adverse influence 
on the shipbuilding industry. 


Steel Sheets. 


Steel sheets have maintained their recent improve- 
ment and producers anticipate a continuance of the move- 
ment. Light sheets are still better supported than heavy 
gauges. Galvanised flat and corrugated sheets have better 
inquiries, but as a rule prices have to be cut. 


Tron. 

The iron market as a whole is without improve- 
ment. Bar iron is very disappointing and broken time is 
becoming still more prevalent. The re-rolled steel bar 
department makes little headway against foreign com- 
petition and the nominal price of £7 15s. per ton, home or 
export, is rarely realised. Pig iron is dull, with a very 
limited turnover. 


Scrap. 
Scrap materials remain more plentiful and prices 
are quoted as follows :—Heavy steel, 71s. 3d.; cast iron 
machinery and heavy basic, 69s. per ton. 


Coal. 

The export department of the coal trade is active, 
as shippers are endeavouring to finish up contracts before 
the end of the month As a rule supplies are not too 
plentiful, but additional quantities of some sorts have been 
thrown on the market owing to a shortage of steamers 
caused by adverse weather conditions. Fifeshire is the 
area most affected by this shortage of tonnage. Prices 
are not affected and the recent high levels are maintained. 
In all districts the firmness of washed nuts is a feature. 
Home demands have increased a little, but are still below 
normal for the season of the year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correepondent.) 
Review of Trade. 


Looxinc back over the past year, there is the 
satisfaction that progress has been made. The iron and 








building 


increased the activity at Teesside iron and steel works, 





employed, but a bigger volume of orders would be welcome, 
as demand is inclined to taper off. 





steel trades form a possible exception, and the conditions 
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still leave much to be desired ; but ship repairing has to an 
appreciable extent recovered, particularly during the last 
quarter, and this despite the fact that employers are not 
favourably placed as regards labour conditions as com- 
pared with other areas in this country and on the Con- 
tinent, while, furthermore, returns show that of the 
tonnage trading to this Channel to load outward cargoes 
of coal quite 50 per cent. has belonged to foreign owners. 
The result of this is, of course, that the owners only have 
the minimum amount of repairs that are essential carried 
out when their steamers are in South Wales ports, as they 
prefer that any heavy repairs that are necessary should be 
executed at their home ports. As regards the coal industry, 
it cannot be denied that the conditions during the past 
year have improved. Despite the keenness of foreign com- 
petition, South Wales has more than held its own, and the 
progress that has been made is due to the reduction of 
output in the continental coalfields, where working costs 
have also increased. Whereas a year ago it could be said 
that there was scarcely a single colliery in this district 
that was being operated at a profit, such is not the case 
to-day. There is no doubt that the “‘ honourable under- 
standing *’ between the collieries in respect of the obser- 
vance of minimum prices has considerably helped to 
better the position of collieries generally. As is well 
known, this ** honourable understanding *’ has been carried 
a very important step further, inasmuch as a scheme has 
been completed not only for the regulation of prices, but 
also of output, and this scheme has received the assent of 
colliery undertakings producing more than 82 per cent. of 
the total output of South Wales. In this connection it 
may be remarked that the quota for next year authorised 
by the South Wales Coal Marketing Association is under- 
stood to represent a rate of production per annum approxi- 
mately about 5 per cent. greater than the output in 1928, 
which is about equal to the actual production in If 
The Great Western Railway Company's statistics of sea- 
borne traffic at the ports it controls in this district afford 
some indication of the progress that has been made, for if 
the imports and exports for the current month of December 
are even no more than two and three-quarters of a million 
tons the total for the year will be 37,382,384 tons, 
which compares with 34,656,293 tons, an improvement of 


2.726.061 tons. 





Dock Congestion. 


It was fully expects d that, when the gales sub- 
sided, tonnage would arrive at South Wales ports in over- 
whelming volume, and that has proved to be the case. By 
the middle of last week there were nearly sixty steamers 
waiting their turn to load, whereas only the week before 
there were round about fifty idle tipping appliances. On 
Saturday morning last the dock returns showed that forty- 
one steamers were waiting, while only three tips were idle. 
It has been a great disappointment to all concerned with 
the coal export trade that the coal trimmers and tippers 
could not be persuaded to work a certain amount of over- 
time so as to relieve the congestion prevailing. The South 
Wales Area Trimming Board met on Wednesday in last 
week, when the employing interests put forward the pro- 
posal that the men should work two hours’ overtime on the 
existing working shifts from that time up to the Christmas 
holidays, such overtime to be paid for at the rate of Is. 6d. 
per man per hour in addition to the tariff rates, but the 
representatives of the workmen definitely rejected the 
suggestion, their contention being that a state of emergency 
did not exist and that extra work was not necessary. The 
action of the men’s representatives has been very severely 
criticised, as the detention which many steamers will meet 
with in South Wales ports will undoubtedly bring this 
district into very bad repute with foreign owners of tonnage. 
There is a considerable amount of tonnage due to arrive 
over the holidays, and it is not unlikely that the congestion 
which will be experienced immediately after Christmas will 
be more acute than has been known for years past. 


Work in the Coalfield. 


An agreement was signed in London on Thursday 
of last week, December 19th, continuing the terms of the 
Conciliation Board agreement of 1926 after the 31st inst., 
which is the date of itsexpiration. This agreement provides 
that on the passing of any legislation rendering the terms of 
the existing agreement inapplicable, the parties shall meet 
to consider the terms of a new agreement to take effect as 
from the date of coming into operation of such legislation. 
Subject to this, either side shall be at liberty to apply 
after January Ist, 1931, for a meeting of the Conciliation 
Board to consider a revision of the agreement and in the 
event of failure to agree, the agreement as now continued 
and all individual contracts of service shall terminate upon 
the expiration of one month. 


Current Business. 


Business in both steam and anthracite coals is in 
a state of suspense. Collieries are too heavily committed 
to accept fresh orders for early shipment, except in the 
case possibly of a few small parcels. The result is that the 
market is no more than nominal, and it is unlikely that 
market conditions will show any change until the New 
Year. As regards contract operations, the Palestine Rail- 
ways have bought about 18,000 tons of steam coal for 
delivery at Haiffa, the order being secured by Watts, 
Watts and Co., Ltd., while it is reported that collieries 
have submitted prices to the Italian State Railways for 
their requirements next year. It is not known whether it 
is the intention of the Italian authorities to buy from hand 
to mouth or to contract for the whole of the million tons 
which it was arranged they were to take from this country 
during 1930 and the two following years. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


Roads and Bridges. 


MANCHESTER and District Joint Regional Town 
Planning Committee has now approved the route for the 
new Manchester western by-pass road, which will form an 





important loop of the London-Carlisle A6 road, which it 
will leave on the south side at Hazel-grove, Stockport. 
The road will connect with all the main radiating roads 
from the north side of Manchester to all the northern 
towns. The Manchester Regional Committee will be 
responsible for about six miles of road, and its share of 


the cost is estimated at about £1,000,000. Stockport 
Corporation Finance Committee has just approved 
schemes, chiefly for road improvements, which are 
expected to cost about £144,000. Road and bridge 


schemes of Preston Town Council, which will involve a 
total expenditure of £73,500, have been sanctioned by the 
Ministry of Transport. 


Boiler, Engineers’ Big Order. 


A further welcome addition to Lancashire engineers’ 
order books is provided by the tender, valued at about 
250,000, of Simon-Carves, Ltd., Manchester, which has 
been recommended for acceptance by the Electricity 
Committee of the Metropolitan Borough of Hackney. 


This refers to the installation of boiler plant at the 
Millfields-road generating station, and includes three 
water-tube boilers, each of a capacity of 125,000 to 


150,000 Ib. of steam per hour, mechanical stokers of the 
travelling grate type, economisers, superheaters and 
mechanical draught plant, apart from constructional 
engineering work and the supply of coal-handling and 
storage plant. 


Personal. 


Mr. J. Allen Thornton, works manager of Messrs. 
Dorman, Long and Company's Britannia Works, Middles 
brough, has been appointed general manager of the 
Partington Steel and Iron Company, Ltd., Irlam, near 
Manchester. 


University Appointments. 


Mr. Cecil Handforth, Lecturer in Metallurgy at 
Manchester University, has been appointed a member of 
the Board of the Faculty of Technology. Mr. K.G. Lewis 
has been appointed Assistant Lecturer in Metallurgy and 
Assaying. Mr. M. T. B. Whitson, who has secured a 
municipal appointment, has resigned the position of 
Assistant Lecturer in Municipal and Sanitary Engineering 
in the Faculty of Technology. 


Loss Reduced. 


Although the balance is still on the wrong side, 
there has been a marked reduction in the losses sustained 
by the Vulcan Motor & Engineering Co. (1906) Ltd., of 
Crossens, Southport. A report just issuéd covers a period 
of 17} months to the end of August last, and shows a debit 
balance of £23,041 compared with one of £92,459 in the 
period of 18} months enbraced by the previous report. 
An accompanying statement by the directors of the 
company says that orders had recently shown a marked 
increase, and the hope is expressed that, with the Board 
concentrating on the manufacture of commercial vehicles 
and motor-buses, the results in the next accounting period 
will afford a basis which will allow the directors to formu- 
late for the reconstruction of the finances of 
the concern. 


a scheme 


Non-ferrous Metals. 


Events on the market for non-ferrous metals since 
last report have not been particularly interesting. Tin has 
failed to maintain all of the gain previously reported, 
although the loss compared with a week ago has been only 
a question of several shillings. Dealings in -this section 
of the market have been on moderate lines during the past 
week. Copper has been fairly steady, and some improve 
ment in values has taken place on balance, though buying 
interest in the metal leaves much to be desired. Spelter 
has been the subject of only a quiet business, but for a 
change there has been a very slight recovery in prices. 
Compared with a week ago, quotations in the case of lead 
are virtually unchanged, but buyers in this section of the 
market are operating by no means freely. 


Iron and Steel. 


Apart from the increased prices now being asked 
by British steelmakers, there has been little of interest to 
report in respect of the iron and steel markets, the holiday 
spirit being much in evidence. In the surprise occasioned 
to consumers locally, however, the move in steel has made 
up for the lack of interest in other sections, for few, if any, 
buyers in this part of the country had expected it. Joists 
are now at £8 10s. per ton., sections at £8 7s. 6d., and 
large bars at £9 6d General plates remain at 
£8 17s. 6d., boiler plates at about £10, and small re-rolled 
bars at from £8 5s. to £8 7s. 6d. per ton according to 
quantity. The market for Continenal steel materials 
continues very dull, with no quotable change in the price 
position. With regard to foundry iron, a fair number of 
forward delivery orders over the first quarter of next year 
has been reported by Midland makers, and, except for the 
inevitable interruption due to the holidays, there has been 
little or no indication of deliveries against contracts falling 
below their recent level. Staffordshire No. 3 is quoted at 
77s. per ton, Derbyshire at the same figure, Scottish at 
about 95s., and hematite at 90s., all delivered equal to 
Manchester. 


48. 


BARROW-IN-FURNESS. 


Hematite. 


There are signs of a holiday quietness in the 
hematite pig iron trade in this district, but as soon as the 
holidays are over the market will become normal again. 
Iron is being produced throughout the Christmas week. 
The home business shows signs of being fairly good and the 
output is practically covered. Business in special qualities 
has been good and is likely to be, and this trade is not con- 
fined to home buyers, as both America and the Continent 
are buyers of iron to special analysis. Stocks may accumu- 
late to a certain extent during the holidays, but it is certain 
that they will not remain long in the yards. The native 


ore trade and also outside business are well maintained. 


The 


Foreign ore is steady and slightly lower in price. 











steel trade is not bright, although there are a few orderr 
in the market, but there are many makers to share them. 
It is not known how much of the L.N.E.R. order will be 
turned out from local rail mills. 








CALENDARS, DIARIES, &c. 


Arron anv Co., Ltd., Derby.—Wall calendar with monthly 
tear-off sheets. 


AssociaTion or Ancurrecrs, Surveyors anp TECHNICA! 
Assistants, 26, Buckingham-gate, London, 8.W. 1.—Pocket 
diary. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING, 96, St. 


George’s-square, London, 8.W. 1.—Pocket diary. 


Attantic Transport Line, 38, Leadenhall-street, London, 


E.C. 3.—Wall calendar with monthly tear-off sheets. 


Bramryecsam Smatt Arms Company, Ltd., Birmingham.— 


Refill for wall calendar. 

BRAITHWAITE AND Co. (Encrxerers), Ltd., Broadway-build- 
ings, Westminster, 8.W. 1 Pocket diary. 

Bristot Arroriane Company, Ltd., Filton, Bristol.—Wall 
calendar with monthly tear-off sheets. 

Britisu InsuLatep Cases, Ltd., Prescot, Lancs.—-Calendar 
refill and two wall calendars with monthly tear-off sheets. 

Tuomas BroapBENT AND Sons, Ltd., Huddersfield.-Memo 
randum block. 

Bryve, W., 20, Water-street, Liverpool. Wall calendar with 
three-monthly tear-off on behalf of the Pennsylvania 
Railroad Company. 


sheets, 


Compustion Steam Generator, Ltd., 1, Southampton-row, 
London, W.C. 1.—Wall calendar with monthly tear-off slips. 

Crortrs Encrveers, Ltd., Bradford, Yorks,--Wall calendar 
with monthly sheets. 

Demac, Duisburg Refill for desk calendar with daily tear-off 
slips. 

D.P. Barrery Company, Ltd., Bakewell, Derbyshire. 
calendar with monthly tear-off slips. 


Wall 


Gear Gainpinc Company, Ltd., Handsworth, Birmingham.— 
Wall calendar with tear-off sheets. 

GossE.u AnD Son, Ltd., 110, Cannon-street, London, E.C, 4. 
Wall calendar with daily tear-off slips, on behalf of Henschel 
and Sohn A.G., Kassel. 


Hitpick aND Hitpicx, Walsall.—Wall calendar with daily 
tear-off slips. 
Hvuuse anp Co., Ltd., Ordsal Works, Manchester.—Wall 
calendar with monthly tear-off sheets. 
SENTINEI Waccon Works, Ltd., Railway Dept., lddes 
leigh House, Caxton-street, 8.W.1.—Wall calendar with 


monthly cards. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Aurrep Hersert, Ltd., of Coventry, asks us to announce that 
it has arranged a sole agency agreement with Hordern, Mason 
and Edwards, Ltd., of Birmingham, for their power presses and 
metal working machinery. 


Tue Board of Trade has appointed Mr. James Henderson to 
be a member of the Area Gas Supply Committee, in the place of 
the late Mr. M. Mannaberg. 


Tue Grarsser-Monsanto Cuemica, Works, Ltd., asks 
us to announce that it has acquired the Wear Tar Works, Sunder- 
land, from Brotherton and Co., Ltd. These works have a dis- 
tilling capacity of 60,000 tons of tar yearly. 


Mr. Bernarv C, Hoipre, for the past three years editor of 
the Electrician, with which journal he had been associated since 
1923, has resigned the editorship to take up an appointment 
with the International Standard Electric Corporation, London, 
on January Ist. 


Mr. Witatam Fareiey, M. Inst. C.E., asks us to announce 
that the consulting practice hitherto carried on by him at Parlia- 
ment Mansions, Victoria-street, Westminster, will in future 
be carried on under the sty le of Messrs, William Fairley and Co., 
Mr. J. M. Morris, Assoc. M. Inst. C.E., who has been associated 
as assistant with the practice for eight years, having been 
assumed as partner. 


Siemens Broruers anp Co., Ltd., of Woolwich, ask us to 
announce that arrangements have been made to transfer, 
from January Ist, 1930, their pyrometer and temperature 
measurement department to their associated company, Elliott 
Brothers (London), Ltd., of Lewisham. The technical and com- 
mercial staff which has been dealing with these matters at their 
Woolwich works is being transferred to Lewisham, together with 
all stocks of apparatus, records, drawings and patterns. It is 
requested that all further inquiries and correspondence on 
temperature measurement matters should be addressed to 
Elliott Brothers (London), Ltd., Century Works, Lewisham, 
London, 8.E. 13. 


the 








CONTRACTS. 


Tue Cement Markxetine Company, Ltd., of London, has 
received an order from Norton Griffiths and Co., Ltd., the con- 
tractors, for the whole of the cement requirements for raising 
the Aswan Dam a further 28ft. It is anticipated that at least 
100,000 tons will be called for. 


Rospert STEPHENSON AND Co., Ltd., of Darlington and West- 
minster, have received an order from the Bombay, Baroda 
and Central India Railway for three boilers for ““D. 1°’ class 
engines, superheated ; three boilers, superheated, ““T"’ type 
for “FF” and “T” class engines, and one boiler, saturated, 
--— type for “ F ’ class engines. 








Tue Society or ENGiINeERS.—Premiums have recently been 
awarded by the Society of Engineers as follows :—President's 
Gold Medal to Major E. Scott-Snell for his paper entitled ‘The 
Vacuum Power Oil Lamp”; Bessemer Premium to Mr. C, 8. 
Chettoe for his paper entitled “Some Points in Reinforced 
Concrete Bridge Design"; Nursey Premium to Lt.-Col. H. R 
Lordly for his paper entitled “The Waterproofing of Concrete 
Structures "’; Bernays Premium to G. A. Wright for his paper 
entitled “Land Drainage”; Special Premium (Associates’ 
Class) to G. H. Gardner for his paper entitled “Some Notes 
on the Inspection of Public Works”; (Associate Members 
Class) to A. 8. Lowe for his paper entitled “The Laying of 
Sub-fluvial Pipe-lines Across a Tidal River,” 
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Current Prices for Metals and Fuels. 











‘ IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. 
(1) Native .. 19/6 to 22/- | N.E. Coast— oad 2a & £ s. d. raters 

(1) Spanish 23/-t0 24/-| Ship PI 7 1 seater 

+. 2 = ip Plates .. .. .. 815 0 715 0 LANARKSEIRE— 
N.E, Coast— Angles .. Pun @ = 7 Ss (f.0.b. Glasgow)—Steam .. 
Native aE 18/- to 21/- Boiler Plates (Marine) . 10 10 0 a a Ell 
Foreign (c.i.f.) 24/- ad » (Land) 10 0 0 Splint .. 
3 Joists those ee one slo 0. 7 7 6 Trebles 
Heavy Rails .. ° 810 0. Ni Doubles 
PIG IRON. Fisb-pletes .. .. .. . : ; P 2 ™ o o Singles . . 
Home. Export. » Si eee : “> * | AvRsHinE— 
“cs Hard Billets .. .. .. 8 2 6. = (£.0.b. Ports)—Steam 
_ £s. d. £8. d. Soft Billets .. .. .. 617 6. — Sued 
(2) Scortanp— = = “4 
Hematite 7 @. ; x Coase— peti. * Sesbiee .. 
No. 1 Foun 40 6 AnBow— . 
No. 3 coun 318 0 Heavy Rails .. ae bs 810 O.. . f.0.b. Methil or Burnt- 
Light Rails .. .. .. 815 Oto9 0 0 island—Steam .. 
N.E. Coast— Billets .. .. .. .. 615 Ot09 10 0 Screened ee 
Hematite Mixed Nos. .. 319 0. 3 19 Mancussvan— Trebles 
He. 1 319 6. 3 18 Bars(Round) .. .. 9 7 6.. a * 

Cleveland— » (SmallRound) .. 8 5 Oto 8 7 6 mm. od 
No. 1 a 315 0. 315 0 Hoops (Baling) .. .. 10 0 0. 915 0 (f.0.b. Leith)—Best Steam 
Silicious Iron .. 315 0. 315 0 ” (Soft Steel).. .. 9 0 0.. $15 0 Secondary Steam .. 

No. 3G.MB... sis 6. si8 6 Plates .. .. .. .. 817 6to 9 2 6 — 
No. 4 Foundry 311 6. 311 6 = Gane. Beller) .. 0 © 0 Desties .. 
No. 4 Forge 311 0. 311 © | Suerrmtp— Singles 
Mottled 310 6. 310 6 Siemens Aoid Billets 9 10 0 (basis) 
White 310 6. 310 6 Hard Basico .. .. 9 2 Gand912 6 ENGLAND. 
Intermediate Basic 712 Gand8 2 6 (8) N.W. Coast— 
Mriptarps— Soft Basic TOS Bua te Steams .. 

(3) Staffs.— (Delivered to Station.) H “—e 915 Otol0 5 0 Household 
All-mine (Cold Blast) _ — Soft Wire Rods 8 0 0 Coke “. a 
North Staffs. Forge 315 6. ~ Miptawpse— NORTHUMBERLAND 

» « Foundry.. 319 6 ‘ Small Rolled Bars .. 8 2 6to 815 0 Best Steams .. 

2 ete Billets and Sheet Bars.. 6 5 Oto 612 6 pmeemcer 
Foundry No. 3 315 0. Sheets (20 W.G.) .. 11 10 Otol2 O 0 
Sa ks sie. ma Galv. Sheets, f.0.b. Lipoot 12 7 6tol2 15 0 Unscreened 

Angles .. .. .. $76 Household 

(1) Derbyshire— Joists silo 0, DurnaM— 

No. 3 Foundry 318 6. — Fas es Best Gas 
Forge .. . 314 6 _ Bridge and Tank Plates 8 17 6. Second . 
Boiler Plates .« C88 € . Household .. 

(3) Lincolnshire— Foundry Coke ‘a cere 
No. 3 Foundry 313 6 — —. Suerristp— Inland. 
No. 4 Forge 3 9 6 — Best Hand-picked Branch .. 26/6 to 28/- 
Basic... a -_ NON-FERROUS METALS. Derbyshire Best agen House 21/- to 23/- 
— Swansza— Best House Cosl .. . . 20/6 to 21/6 

(4) N.W. Coast— Tin-plates, I.C., 20 by 14 18/9 to 19/- Screened House Coal 18/6 to 20/- 

WN. Lanes. and Cum.— Block Tin (cash) i 186 0 0 » Nuts 16/6 to 18/- 

. . . + . oe ei ” (three months) 189 5 0 Yorkshire Hards 15/6 to 17/- 
Hematite Mixed Nos. .. ‘i 9 od (d) —- Copper (cash) wi 68 10 0 Derbyshire Hards . 15/6 to 17/- 
413 6 () _ » (three months) 67 10 0 Rough Slacks 9/— to 10/- 
Spanish Lead (cash) 21 7 6 Nutty Slacks .. 7/6to 8/6 
- » (three months) 2110 0 Smalis . S8/-to 5/- 
MANUFACTURED IRON. Spelter (cash) a 20 1 3 Blast-furnace Coke (Inland) 16/- 
» (three months) 20 11 3 Furnace and Foundry Coke (Export), f.o.b. 
Home. Export. 
£6. d. £6. d. we ae 16 10 0 | CAR? (9) SOUTH WALES. 
ScoTLanp— Fl lytic 83 15.0 Steam Coals : 
Crown Bars 10 56 O. 915 0 ‘ i Best Smokeless Large .. 
» Strong Sheets.. .. .. 110 0 0 
Best — - Tubes . ‘ Second Smokeless Large 
- ‘ul (Basis Price), Ib. i Best Dry 
N.E. Coast— Brass Tubes (Basis Price), Ib. _ Ordi Dry" a as 
Iron Rivets 1110 0. —_ » Condenser, Ib. . 01 3 —— 
a Best Black Vein Large 
Common Bars 1015 0. ~ Lead, English 2217 6 Western Valley Large .. 
Best Bars he ow o.6.¢@. — »  Foreign.. 2112 6 
Best Eastern Valley Large 
Double Best Bars .. 1115 0.. Spelter 2017 6 Ordinary Bastar Valley Large 
Treble Best Bars 25 0. _ Aluminium (per ton—raw ingot) . £95 Best Steam Smalls + 
Lancs.— Ordinary Smalis 
Crown Bars .. . 1015 0. -- Washed Nuts 
Second Quality Bars 915 0. -- No. 3 Rhondda Large . 
Hoops see a FERRO ALLOYS. Cie. 
> Tungsten Metal Powder 3/44 per Ib. No. 2 es Large .. 
8. Yoaus.— Ferro Tungsten 3/1 per Ib. vi » Through 
Crown Bars uo 0. ~ Per Ton. Per Unit Smalls 
Best Bars me 6. : Ferro Chrome, 4p.c.to 6p.c.carbon £23 0 0 7/6 Foundry Coke (Export) 
Hoopes is 0 0 - » ww  6p.o. to 8 p.c. .£22 00 #& 6/6 Furnace Coke am 
MipLtaxyps— oe oe x p-c. to 10 pe. .. . £2117 6 6/- Patent Fuel . 
Crown Bars ~ 10 0 Otol0 7 6 Specially refined .. .. Pitwood (ex ship) 
Marked Bars (Staffs. ) > a ee Max.2p.c.carbon .. £33 0 0 10/- Swansma— 
Nut and Bolt Bars 9 0 Oto 9 5 O : _ » lpe.carbon .. £39 0 0 15/- Anthracite Coals : 
Gas Tube Strip “Ee aa _ » 0-70p.c.carbon.. £41 0 0 15/- Beat Big Vein nigel 
»» oarbon free 1/- per Ib. Seconds .. .. 
Metallic Chromium - «+ «+ 2/6 per Ib. Red Vein 
STEEL Ferro Manganese (per a) . £13 15 0 for home Machine-made Cobbles 
» (d) £13 10 0 for export Nute.. 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. .. .. £11 10 0 soale 5/- per Beans 
£ s. d. £e 4. unit Peas eer 
(6) Scottanp— * » Mpc. . £19 0 O scale 7/- per Breaker Duff .. 
Boiler Plates (Marine) .. 10 10 0... 10 10 0 unit Rubbly Culm 
» (Land) 10 0 0.. 10 0 O| ,, Vanadium .. 12/10 per Ib. Steam Coals : 
Ship Plates, jin.andup 815 .. 71 oO » Molybdenum ee 4/2 per Ib. Large 9° 
Seotions .. . oR Qa és ’? 6 » Titanium (carbon free) 1/- per lb. Seconds .. 
Steel Sheets, din. im OD sa “ee 8 15 0| Nickel (per ton) . . £170 to £175 Smalls .. 
Sheets (Gal. Cor.24B.G.) 13 0 0... .. 12 15 0| Ferro Cobalt .. 9/6 per Ib. Cargo Through 
(1) Delivered. (2) Net Makers’ Works. (3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire and Ayrshire. 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 





(7) Export Prices—f.o.b. 
(9) Per ton f.o.b. 


Glasgow. 
(a) Delivered Glasgow. 





(b) Delivered Sheffield. 
Ordinary Ship, Bridge and Tank Plates and Sections, 10/— if home eonsumers confine p 


bh. from 


(¢) Delivered Birmingham. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 12/6 ; 


jated British Stee! Makers, 





to 17/— on rail at ovens 


(6) Home Prices— 





































Export. 
14/- 
16/6 

16/9 to 18/- 
17/6 
17/- 
14/6 


14/6 
17/6 
17/6 


15/- to 16/6 
18/- to 19/6 
18/6 to 19/6 
17/- to 17/6 
15/- 


15/- 
14/3 
18/- 
16/6 
14/9 


21/6 to 23/- 
38/- to 51/- 
27/6 


17/3 to 17/6 
16/- 
11/3 

13/- to 13/6 

25/- to 37/- 


17/- 
15/3 to 15/6 
25/~ to 37/- 
25/- to 30/- 


24/- to 24/6 


20/- to 20/3 
18/9 to 20/- 
20/6 to 21/- 
20 /- to 20/6 
18/6 to 18/9 
18/- to 18/3 
17/9 to 18/3 
17/6 to 17/9 
14/3 to 14/9 
13/- to 14/- 
19/6 to 32/6 
20/3 to 21/- 
15/6 to 16/- 
17/3 to 17/6 
15/6 to 16/6 
14/3 to 14/9 
32/6 to 37/6 
30/- to 32/6 
22/- to 22/6 
27/6 to 28/6 


36/- to 38/- 
30/- to 32/6 
26/- to 28/- 
43/6 to 45/6 
45/- to 47/6 
28/- to 30/- 
20/- to 20/6 
10/6 to 11/- 
13/3 to 13/9 


18/- to 19/- 
17/- to 18/- 
13/- to 14/- 
15/6 to 16/6 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Marine Exhibition. 

Tue idea of holding the annual Salon Nautique 
in the Grand Palais, Paris, was to foster a public interest 
in matters appertaining to the navy and merchant marine, 
and how far it has succeeded is shown by the growing 
importance of the exhibitions and by their increasing 
popularity. The maritime exhibits were as brilliantly 
staged as were the motor cars recently in the same building. 
The Navy Department presented as a popular attraction 
a full-size model of the submarine “ Plongeur.”” The 
Ministry of Merchant Marine and the shipping companies 
showed much of popular interest, and the ports were repre- 
sented by models, including one of the forme-entrée at 
Saint-Nazaire, which will serve at the same time as a lock 
and a dry dock between the Penhoét basin and the sea. 
It will have a length of 335 m. and a width of 50m. The 
interest of the exhibition lies more particularly in the 
tendencies observable in marine engine design. On pre 
vious occasions French makers regarded the marine as 
offering a particularly large field for petrol engines, and 
an attempt was made to popularise the high-speed flat 
bottom boat with aviation engine and air propeller. This 
type of craft has not been employed 80 largely as had been 
hoped, and neither of them nor high-powered petrol engines 
were the exhibits so numerous as formerly. A large pro- 
portion of the petrol engine marine sets were of American 
manufacture. On the other hand, there several 
German firms showing heavy oil engines, amongst the 
most interesting being the Benz, with double injection. 
There is, first, an introduction of fuel into a small chamber 
in the cylinder head, where the air compression brings it 
to a point of inflammation at the moment when the down 
ward course of the piston draws the burning mixture into 
the cylinder, and there is immediately afterwards a larger 
injection of fuel into this ignited charge. The pressure on 
the piston is claimed to be continuous. The engine is of 
the four-stroke type and was shown in several sizes. Other 
large exhibits were those of the Diesel-Deutz and the 
Alstom Company, this latter being the of the 
Thomson-Houston and Société Alsacienne combination. 
The Ruston-Hornsby 300 H.P. heavy oil engine with 
alternator attracted attention. It was shown on the stand 
of a French company which is preparing to manufacture 
the Ruston-Hornsby engines under licence. 


were 


name 


The Steel Cartel. 


The meeting of the Executive Committee of the 
International Steel Union which was held at Dusseldorf, 
last week adopted resolutions that are obviously intended 
to remove the difficulties that at present stand in the way 
of a renewal of the Cartel. In the first place, the 10 per 
cent. reduction in the steel output for December is to be 
continued during the first quarter of the coming year. An 
entirely new departure was the decision to create an office 
for the distribution of foreign orders. This office will 
probably come into operation early in January and will 


British Patent Specifications. 


When an i is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


321,804 October 3lst, 
and the Inglis Boiler 
street, Glaagow. 

In the Inglis type of boiler the gases of combustion have 

They go from the furnaces A to the common 


1928 
Syndicate, 


Marine Borers, J 
Ltd., West 


Stuart 


65, Regent - 


a three-fold passage 
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| combustion chamber B and return by the flue C to the external 
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continue for six months, during which time arrangements 


will be completed for a permanent organisation to replace 
it. This gives satisfaction to German steel makers, who 


have always insisted that the Cartel is inadequate to deal | 


with the situation, unless it controls foreign markets by 


fixing minimum prices and distributing orders amongst | 


producers in a way to ensure that all of them receive their 
proper share. 
by mutual agreement and there no binding clause. 
Germany will certainly make the compulsory observance 
of the minimum basis a condition of its adhesion to the 
Cartel. 


i8 


The Trans-Saharan Railway. 


The unanimity of opinion with which the experts’ 
report in favour of the construction of the proposed railway 
from North Africa to the Niger has been received contrasts 
singularly with the critical attitude that was adopted 
formerly towards the Trans-Saharan Railway 
This is due not only to confidence in the commission's 
decision, but also to a change that has taken place in the 
method of judging public works undertakings as a whole. 
Nothing is now too great or too costly on condition that it 
contributes to the country’s prosperity. So long as present 
economic conditions exist, public works of all kinds are 
necessary to keep the engineering and other industries 
employed. Accepting the conclusions of the experts’ 
report, the Trans-Saharan consulting committee is now 
preparing the details of the scheme to be submitted to the 
Government. There was some trouble due to the rivalry 
of the three Algerian provinces, but Algiers and Con- 
stantine have obtained some satisfaction by a promise that 
lines will be constructed eventually from those ports to 
join up with the Trans-Saharan Railway in Morocco. It 
is intended to open up negotiations with the British Govern- 
ment for permission to carry the line through Nigeria so 
that it may connect up with the Belgian Congo system at 
Stanleyville. The scheme provides for the final linking 
up of the Belgian Congo railways with the British African 
system, so that in time there may be uninterrupted com- 
munication between Algeria and the Cape. 


scheme. 


Structural Steel. 


Since its formation the Office Technique pour 
I’ Utilisation de l’Acier has been giving special attention to 
the production of a standardised higher - resistance 
structural steel which should be worked up as easily as 
mild steel and should not cost much more. The investiga- 
tion has been carried out with the aid of the eight leading 
steel firms which are now arranging to produce a steel to 
a specification that tests have proved to be in every way 
satisfactory. The new steel contains 0-4 per cent. of 
chromium and 0-4 per cent. of copper, the latter being 
added to reduce the liability to rust. The tensile strength 
varies from 50 kilos. to 60 kilos. per square millimetre, with 
an elongation of 22 per cent. The metal is very malleable 


and is easily welded. The idea of introducing this higher 
tensile steel is to encourage the consumption of a metal 


For the moment, minimum prices are fixed | 


| 
| 





that allows of an economy of weight and consequently of 
cost. 


| smnoke 


| 4it. thick, and similar structures or barriers are placed at intervals 


box D. This box may contain superheater tubes. Finally, 
the gases go by the smoke tubes E to the uptake F. At the 
bottom of the combustion chamber there is a water-sealed 
outlet G for the discharge of ashes. It is proposed to use 
powdered coal as fuel November 21st, 1929. 
321,885. October 16th, 1929.—Lancasnine BoiLer FURNACES, 
W. Astley, Glenford, Hampton-road, Bolton, Lancs 

This invention relates to the construction of the furnace 
and flues of steam boilers. It is designed for the more perfect 
of the smoke and other products from the fuel 
The bridge is built as a perforated barrier of a variety of short 
perforated blocks or pipes. A similar structure or barrier 
10ft. behind the bridge of a depth of, say, about 


combustion 


18 


erected about 
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in the bottom flue under the boiler shell. The perforated blocks 
or pipes of which the bridge is built may be of fire-clay, steel! 
or other refractory material and are provided with projections 
on the sides which give each side a concave form, so that when 
brought together a space is left between each. These are built 
up on the bridge plate to the top of the furnace crown to face 
the fire-bars of the furnace November 21st, 1929. 


INTERNAL COMBUSTION ENGINES. 


321,814. November 5th, 1928.—Variaste Timtnc MEANS FoR 
Furt Om Pumps, Aveling and Porter, Ltd., Rochester, 
and L. P. Croset, 77, Weston-road, Stroud, Kent. 

In this engine the timing of the fuel pump can be adjusted 
by sliding one of the driving pinions across the face of the other, 
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the two pinions having helical teeth. The pump shaft A is 
driven from the cam shaft B through the two pinions C and D. 
D can be slid across the face of C by means of the screw gear E, 
and in the process, naturally, alters the relative angular positions 


FURNACES. 


321,422. June 2nd, 1928.—Arranatus ror THE PRopUCTION 
or ComBustTiBLe Gases FROM GRANULAR AND Dust FvE1s, 
J. Y. Johnson, 47, Lincoln's Inn-fields, London, W.C. 2. 

The patentee states that his foreign correspondent, a German 
firm, has found that excellent gasification of powdered fuel 
can be obtained with the production of a gas of high thermal 
properties when the gasifying agent is supplied to the moving 
or suspended granular or dust fuel at several points in the course 
taken by the said fuel, so as to bring about as complete a gasifi- 
cation as possible,.the hot gaseous mixture so obtained stili 
containing coal dust being then 
preferably conducted through a 
large secondary gasification 
chamber. With this method of 
operating very high tempera- 
tures resulting in complete or 
nearly complete gasification are 
attained. he gas remains for 
some considerable time, at a 
very high temperature, in this 
secondary gasification chamber, 
the gasification becoming still 
more complete im consequence. 
I will, he says, describe, as an 
example, the process more fully 
with reference to the accompany 
ing drawing, though it should 
be understood that the invention 
is not limited thereto. The said 
drawing represents diagram- 
matically in vertical croas section 
a producer about 12 m. in 
height, for gasifying brown-coal 
rich in dust, containing about 
10 per cent. of water. Air 
admitted, at the rate of about 
8000 cubic metres per hour, into 
the air chamber A. The current 
of air ascending through a narrow 
neck B, carries away into the 
producer shaft E the brown coal 
introduced by means of a worm 
D supplied from a bunker C, 
at the rate of 12 tons per hour. 
The granular brown coal remains 
in suspension in the shaft, and 
is gasified, being also comminuted by attrition The ash con- 
stituents and the smaller particles of coal ascend, and are 
gasified in the widened secondary gasification chamber G by the 
air blown in, at the rate of about 25,000 cubic metres per hour, 
through a plurality of nozzles at F. The temperature prevailing 
in this chamber is about 1050 deg. Cent. The gas consists of 
9 per cent. of CO,, 20 per cent. of CO, 12 per cent. of H,, 1-5 per 
cent. of CH,, and 57-5 per cent. of N,. The ash discharged from 
the producer contains only 10 to 20 per cent. of coal, whereas 
in the absence of a secondary supply of air, it would contain 
about 60 per cent. of coal November 4th, 1929 
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PUMPING AND BLOWING MACHINERY. 





September 25th, 1928 4i: Compressor VALVES, 
Hall and Son, Ltd., H. Castle, and C. E. Garrod, Mas- 
borough-street Works, Masborough, Rotherham. 
In this compressor the valves are formed of spring steel plates, 
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into position in undercut grooves. The admis- 
through the piston and is controlled by the 
The delivery valve is shown at B.—November 


which are sprung 
sion takes place 
plate valve A. 
l4th, 1929. 
321,629. March 25th, 1929.—-Rorary Compressors, H. Weber, 
Villa Bertha, Spiez, Switzerland. 

This compressor is of that type in which a rotor works excen- 
trically within a cylinder in conjunction with an abutment for 
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separating the inlet and outlet ports, It is explained in the 
specification that the usual arrangement of such a compressor 
is liable to overheating on account of the accumulation of heat 





of the two shafts.— November 21st, 1929. 





at the joint of the abutment with the casing. As a consequence, 
the inventor makes this joint by means of two semi-cylindrical 
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A A, which slide backwards and forwards within a slot 
in the casing, and, incidentally, allow of the necessary oscillating 
movement. The jointing pieces consequently contact with a 
considerable area of the casing and the heat generated in the 
compressor is readily dissipated.—November 14th, 1929. 


pieces 


314,795. June 5th, 
Aktiengesellschaft, 
phalia, Germany. 

This invention relates to reciprocating gas compressors of 
the kind in which a cylindrical piston head connected to the 
piston body by ribs has within it a valve seat and stop limiting 
the movement of the valve. When run at high speed the 
momentum of the comparatively heavy valve seat and stop 
impose a very high tensile stress on the usually thin-walled 
piston head and the ribs, and this stress involves considerable 


1929. 
94, 


Flottmann 
West- 


Gas COMPRESSORS, 
Flottmannstrasse, Herne, 
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risk if the piston, as is usually the case, is made of some material 
such as cast iron, electron metal, aluminium alloy, or the like, 
which gives a good sliding surface but is of moderate tensile 
strength. According to the inventors this risk is removed, or 
reduced, by connecting the valve seat and stop to the piston 
body by a member engaging the piston body in proximity 
to the gudgeon, preferably at or near the piston axis, so as to 
relieve the piston head of the stress referred to. In the drawing 
the valve is shown at A and its stop at B. The stop has a shank 
C, which is bolted to the conical part D of the piston.— November 
2ist, 1929. 


MISCELLANEOUS. 


321,214. August 2nd, 1928.—Batt Vatves, C. W. Wood, 
Monkham’s House, Woodford Green, Essex. 
This invention aims at the provision of a ball cock for domestic 


purposes which contains, within itself, means for cutting off 


N°321,214 





the water supply separately from the cock proper, so that the 
washer may be renewed without interfering with other services. 
The construction and operation of the device are so obvious in 
the two drawings, that no description is necessary.— November 
4th, 1929. 


293,705. July 9th, 1928. 
FORMERS, SWITCHES, 


A Device ror Protrectine TRans- 
Morors, GENERATORS, AND SIMILAR 
ELECTRICAL MACHINES AND APPARATUS, Max Buchholz, 

of 1, Achenbachstrasse, Cassel, Germany. 
According to this invention, a tube A is attached to the cover 
of a transformer, and through this tube the vapours and gaseous 
products of the solid and liquid insulating media formed when 


| 
| 








the conditions are abnormal can escape. In the tube there is a 
wire B heated by a source of current C, and in the circuit there 
is an instrument D. If gases or vapours enter the tube A the 
temperature and consequently the resistance of the wire will 
change, and this change will cause the pointer E to be deflected. 
By making connection with a contact F, a circuit can be closed 
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and be made to operate a signal or apparatus designed to switch 
off the electrical apparatus to be protected. The tube A may be 
provided with an adjustable valve H, which, when the pres- 
sure becomes dangerous, swings outwards and closes a circuit 
which switches off the transformer, or in the case of fire or explo- 
sion sets extinguishing devices in operation.—November 11th, 
1929. 
301,418. October 24th, 1928.—ELecrric SIGNALLING SYSTEMS, 
Maschinenfabrik Oerlikon, of Oerlikon, near Zarich, Switzer- 
land. 


This invention relates to electric signalling systems and more | 
particularly to a system for transmitting to a remote station, a | 


signal instructing an attendant to perform a switching opera- 
tion, wherein a return signal of such operation is transmitted 
to the control station of an electric switching installation. The 


| invention can also be employed in systems in which the actue- 


tion of the apparatus is effected by electric or other remote 
control. The first condition corresponds to the normal working 
condition during which no changes in switching are effected and 
no automatic releases are to be signalled. In such case, in the 
typical arrangement of the invention, both the reversing switc hes 
which are designated by A and B, would be in the same position 

that is, the upper position indicated by C. If the foreman in 
the control room aioe to instruct the attendant at the switch- 
ing installation to effect a switching operation, he sets the control 
switch A in the position D. This switches out the resistance E, 
and both indicators—viz., indicator F in the operating room 
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and indicator G in the switch installation—describe a complete 
stroke, so that the attendant at G sees which apparatus he must 
switch. When the switching has been performed, the reversing 
switch B, which is coupled to the apparatus concerned, comes 
into the position D, and the resistance E is switched in. Both 
indicators fall back to their mid position, thus notifying the 
foreman in the control room that the switching has been per- 
formed as ordered. In a similar manner, the receipt of the 
notification of an automatic release must be acknowledged by 
the foreman by setting back the reversing switch A, so that the 
normal condition is restored. If the circuit be broken—for 
example, through a defect in the wires or contacts or imperfect 
switching—the position indicators are at once returned to the 
zero position by springs or weights, this being discernible at the 
control panel by the corresponding position of the return signal 
disc. The system of connections is claimed to have the advan- 
tages of unconditional reliability, unlimited life, immediate 
indication of defects ; and it, moreover, requires only two wires 
between the apparatus and the return signal device.— November 
21st, 1929. 
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SATURDAY, DECEMBER 28ru. 


Roya Institution or Great Brirarws.—In the Lecture 
Theatre of the Institution of ee: Engineers, Savoy-place, 
Victoria Embankment, W. C. Christmas Lectures Adapted 
to a Juvenile Audience, How Things were Done in Ancient 
Egypt: i., The Elementary Use of Nature,” by Mr. 8. R. K 
Glanville. 3 p.m. 


MONDAY, DECEMBER 


Society or Arts.—John-street, 
Dr. Mann Juvenile Lectures, 
by Capt. C. W. R. Knight. 


30TH. 

ROYAL 
W.C, 2. 
Eagle,” 


Adelphi, London, 
Lecture [.: “* The Golden 
3 p.m, 


END OF VOL. CXLVIII. 











TUESDAY, 


Royat Instrrution or Great Brrrarn.—In the Lecture 
Theatre of the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C. 2. Christmas Lectures Adapted to 
a Juvenile Audience. ‘‘How Things were Done in Ancient 
Egypt: ii., Making a Home,” by Mr. 8. R. K. Glanville. 3 p.m. 


1930. 
WEDNESDAY, JANUARY 


DECEMBER 3lsr. 


Ist. 


Adelphi, 
IT.: 
3 p.m, 


London, 


* Wild 


John-street, 
Lectures. Leeture 
Cc. W. R. Knight. 


Royvat Society or Arts. 
W.c, 2 Dr. Mann Juvenile 
Life in the Treetops,’ by Capt. 


THURSDAY, JANUARY 2np. 


Royat Instirurion or Great Britar.—In the Lecture 
Theatre of the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C. 2. Christmas Lectures Adapted to 
a Juvenile Audience. “‘How Things were Done in Ancient 
Egypt: iii., Building in Stone,” by Mr. 8. R. K. Glanville. 
3 p.m. 


FRIDAY, JANUARY 3rp. 


Tue INstiruTion or ExLectrricat ENGINEERS. 
Victoria Embankment, London, W.C. 2 
Section Meeting. ‘* Instrument Transformers,” 
Wellings and Mr. C. G. Mayo. 7 p.m. 


InsTiITUTION OF MeEcHANICAL Enoingers.—Storey's-gate, 
Westminster, 8.W. 1. Thomas Lowe Gray Lecture, “ Progress 
in Marine Engineering,’ by Eng. Vice-Admiral R. W. Skelton. 
6 p.m. 


Savoy -place, 
Meter and Instrument 
by Mr. J. G, 


Junior InstiTruTION or EnGineERs.—At 39, Victoria-street, 
S.W. 1. Informal meeting. Lecture, “ Speedy Draughteman- 
ship,” by Mr. F.T. Wood. Slides and demonstration. 7.30 p.m. 


SATURDAY, JANUARY 4rx. 


Royat Instirution or Great Brirarn.—In the Lecture 
Theatre of the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C. 2. Christmas Lectures Adapted to 
a Juvenile Audience, ‘How Things were Done in Ancient 
Egypt: iv., Boats and Furniture,” by Mr. 8. R. K. Glanville. 
3 p.m. 


MONDAY, JANUARY 6ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS : WESTERN CENTRE. 
—Merchant Venturers’ Technical College, Bristol. ‘‘ Organisa- 
tion of Public Service Motor Vehicle Repairs and Maintenance 
Systems,” by Mr. W. Lewis Morgan. 7 p.m. 


Tue Society ror THE Protection or ANCIENT BUILDINGS 
AND THE Nationa Trust.—In the Hall of the Royal Society 
of Arts, John-street, Adelphi. “* Windmills in Holland,” by 
Mr. Jan den Tex ; also Mr. R. Wailes will speak on the * Develop- 
ment of the English Windmill.”’ 8 p.m. 


TUESDAY, JANUARY 


INSTITUTION oF AUTOMOBILE ENGINEERS.—At the Royal 
Society of Arts, John-street, Adelphi, W.C. 2. “ Roller Bear- 
ings,” by Mr. T. W. Cooper. 7.45 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ meet- 
ing, Broadgate Café, Coventry. “The Rigid Six-wheeled 
Vehicle,” by Mr. J. R. Harnott. 7.15 p.m. 

Royat Instrrution or Great Britarx.—In the Lecture 
Theatre of the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, W.C. 2. Christmas Lectures Ada to 
a Juvenile Audience. “How Things were Done in cient 
Egypt: v., The Workshops,” by Mr. 8. R. K. Glanville. 3 p.m. 


7TH. 


TUESDAY TO THURSDAY, JANUARY 71x To Ora. 


PuysicaL Society anp Opticat Socirery.—Imperial College 
of Science, Imperial Institute-road, South Kensington, 8. 
Twentieth Annual Exhibition. 


THURSDAY, JANUARY Oru. 


Royat Instirution or Great Brirarn.—In the Lecture 
Theatre of the Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment, Ww .C. 2. Christmas Lectures Adapted to 
a Juvenile Audience. ‘How Things were Done in Ancient 
Egypt: vi., Hieroglyphs,”’ by Mr. 8. R. K. Glanville. 3 p.m. 


FRIDAY, JANUARY 


CHEMICAL ENGINEERING Grovup.--In_ the 
Chemical Society, Burlington House, Piccadilly, 
‘** Autogenous Welding in Chemical Works,” by Mr. J. 
B.Sc. 8 p.m. 


10TH. 

Rooms of 
London, W. 1. 
K. Booer, 


the 


MONDAY, JANUARY 

InstiTuTE or TransPport’—At the House of the Institution 
of 1 yy Engineers, Savoy-place, Victoria Embankment, 
W.C.2. At this meeting Mr. Ashton Davies will submit for 
discussion a paper on “The Co-ordination of Transport,” 
instead of upon the subject originally selected, namely, “ Air 
Transport in Relation to Railways.” 5.30 p.m. 


13ru. 


TUESDAY, JANUARY 


AssociaTION oF Ex-Sremens’ Men. — Gatti's 
King William-street, Strand, W.C. 2 


lar. 


Restaurant, 
Smoking concert. 


WEDNESDAY, JANUARY 15ru. 


Roya Miucroscoricaz Socizry.—20, Hanover-square, 
London, W. 1. Annual .¥r% meeting. Presidential address by 
Mr. Joseph E. Barnard, F.R.S 


FRIDAY, JANUARY 17ra. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, 8.W.1. Informal meeting. ‘‘ The Pooling of 
Experience—a Function of the Institution ?” to be introduced 
by Mr. Thomas Walley. 7 p.m. 
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For lineshaft drives 
use RENOLD chain 


POSITIVE DRIVING — No power 
wasted by slip or friction. 
PRODUCTION INCREASED AND 


IMPROVED by smooth regular 
motion 


LONG LIFE with maintained high 
efficiency throughout. 


UTMOST RELIABILITY eliminates 


idle time by obviating breakdowns. 
EQUALLY EFFICIENT at high o1 
low speeds with long or short centres. 
NO INITIAL TENSION RE.- Complete drives from 1 to 100 h.p. are stocked for 


OUIRED. thereby reducing wear IMMEDIATE DELIVERY. Send for copies 
eal tae an: hatin: Geen, ee. “STOCK DRIVE” Booklet, Ref. No. 016/03. 


and providing considerable economy 
in plant maintenance costs. 


RENOLD CHAIN DRIVES 


for trouble-free transmission 
HANS RENOLD LIMITED, DIDSBURY, MANCHESTER. 

















HERBERT 


Telephone: Coventry 8781 (10 lines). Telegrams: “ Lathe, Coventry.” 


PUNCHING AND SHEARING MACHINES. 

PELS Punching Machine, 30” throat, capacity 1” hole 
through }” thick (As purchased) £175 

PELS Open Throat Bar Shears, geared for motor drive, 
capacity 2” round, 8” x ?” flats. (As purchased) £165 


OEKING Combined Punching, Shearing and Cropping 
Machine, to punch 1%” dia. in channels 15}" x 
4%", to shear flats 24” x 1%” to crop 2” rounds, and 


flats up to 5$ sq. ins. (As purchased) £395 
ESCHER Guillotine Plate Shears, double geared, 


automatic hold down, capacity 78}” long x }” thick. 


THE WHEELS OF INDUSTRY | |; saan ee 


Also large stocks of Boring, Planing, Drilling, Milling and 
run more efficiently and = Shaping Machines, Lathes and Presses. 
more economically WHEN i= “The Machine Tool Buyer's Guide"’ sent post free cn request 


| E O N Te AK RIGRAPH ¢. mopeen prawine PRACTICE 


It combines Drawing Board, T and Set Squares, Protractor and Seales in an 


belting is used. It is the interlinked form as 
strongest, most durable ONE COMPLETE UNIT 


and lasting belt known. contained in a Portable Case. 


Write the Sole Manufacturers: 





Tiel Bi I 








QUICK, EASY & EFFICIENT WORK. SCALE DRAWINGS ANYWHERE. 
FLEMING, BIRKBY & GOODALL LTD. GREAT SAVING OF TIME. ALL AT A LOW FIRST COST. 
WEST GROVE MILL, HALIFAX, ENG. 


Telephone : 3748 (2 lines). ; Three Sizes : PRICES: 


Telegrams: “ Fleming, Phone, Halifax.” i : The AKRIGRAPH 10” x 13}" 25/- 


71, lace, E.C. 2. 
London Broad Street Place c 133” x 194” 35/- 


194” x 274” 55/- 








ss me gem geen batt | MOL aCe. Led 


every class of Roonomaical, Strong, Watertight. r ; ; mma oA 21, Old Queen Street, 


BRITISH sanuracTuan IE WESTMINSTER, 


The Side Groove Steel Piling Supply Co., Ld. LONDON, S.W.1. 
17, Victoria Street, $.W. 1. To Vie 1525. 
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British Made 


PRO OUR 


Industrial 


AIR FILTER 


as shown above is the D 250 with a 
guaranteed efficiency of 99-9%, and is 
specially designed for use with gas 
and oil engines and air compressors 
requiring 250-300 C.F.M. and upwards. 
If you bought two identical machines 
and equipped one with a Protecto- 
motor and the other with a less 
efficient filter you would soon note 
the difference in repair bills and 
efficiency. The one equipped with 
the Protectomotor would run freza 
3 to 5 times longer before over- 
hauling was necessary, and wear 
would be reduced 85%. More than 
300 times as much dirt goes through 
some air cleaners than will pass the 
Protectomotor. 


C. G. VOKES Ltd. even: 
95, Lewer Richmond Rd., Putney, S.W.15 



























NETHERTON 
= 


CHIMNEYS ~- s™ 




























ASK FOR SECTIONS R 
CATALOGUE. 


MAC H N E CHARLES TAYLOR 
VI ® ES (BIRM™.), LTD. 





































Boiler Makers, Engineers & Builders, 








Are MACHINERY 


Mi “TNSULATION OF iL 








Ri “THE 


| LVERPOOL eae * 
EE Aseccrrtnd wa Hak WhesT & Caliel.) Co Lat 1) 


Built by H. & T. D. (N.) Ltd 


Manufactured and Erected by H. & T. D. (N.) Ltd. 





H. & T. DANKS (NETHERTON) L” 


NETHERTON, DUDLEY, WORCS. 


London Office: 329, HIGH HOLBORN, W.C. 1. 














Telephone: HOLBORN 2065. 












































STEEL PLATE 
CONSTRUCTIONS 
a * - 


CHEMICAL PLANT IN 
ACID RESISTING STEELS 


CAST IRON WORK 
OP ANY TYPE. 


ear EON. on- Tera! 








Any Size or 


CHARLES ROSS, L™ SHEFFIELD, 


WEIGH BRIDGES. 


Capacity, for Road or Rail. 


PLATFORM WEIGHING MACHINES 


for All Purposes. 
YOUR ENQUIRIES ARE INVITED 


London Office: 7, CARTARET 8T., BROADWAY, WESTMINSTER, 8.W. 1. 














| 
FACSIMO PROCESS 


Will produce 100 copies from one original 
quicker and better than any other method. 
Facsimo is simple, clean and effective. In the 
reproduction of drawings, ete., it saves time 
and ensures absolute accuracy and legibility. 
Facsimo is A}l-British. 

Send for full details. 











The FACSIMO PROCESS Gledhill-Brook Time Recorders Limited, 
for ENGINEERS and DRAWING OFFICES. 


59, Empire Works, HUDDERSFIELD. W 









ace 


DAYS OF " ‘gael BELTS 
ARE Ove 


| 





enables belts to run slack on all loads without slip. 


THOMAS & BISHOP, Ltd., 37, Tabernacle St., E.C 








HIGH SPEED STEAM ENGINES 


VERY HIGHEST CLASS. 
ASHWORTH & PARKER, 


BURY. LANCE. 
Ses advertisement November 22nd. 




















RAILWAY & 
WAGON 
HARTLEY sonssc*CCASTINGS 


ETRURIA, STOKE -ON-TRENT. 







































MACHINE CUT 
WHEELS. 


| The REID GEAR Co., Ua. 


See Illustrated Advert. in issue of Nov. 22nd. 
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ause. 


a moment to hear of the 


J & L Diehead chasers. 


These chasers have 


Ground & Lapped Threads 


And so 
The “High Speed Series’”’ 


J & LHARTNESS DIEHEAD 


with these chasers cuts threads far more accurate and 
at higher speeds than has ever before been possible 
by diehead. 


And although they do this these chasers last longer. 


See a demonstration. 


JONES & LAMSON MACHINE CoO. 
19, Water Lane, LONDON, E.C.4 














aL mens ENGINE, 


ze GJIC ™s 
ENGINEERS | HAND-HOLE PULVERISED FUEL PLANT 
FORGINGS| COVERS 


% 


WILLIAM B.CULL& SON, ENGINEERS & 
TENNANT ST, BIRMINGHAM. GENERAL SMITHS 


Telephone: Mintano 932. Estas.usHeoi875. GENERAL MACHINISTS 

































































A Fraser & Chalmers Pulverised Fuel Plant in course 








of erection at a large copper Smelting and Refining 
plant in India which was completely designed and 
equipped by Fraser & Chalmers Engineering Works. 
WATER TURBINES and The Pulverised Fuel Plant is arranged for firing water 
GOVERNORS for any power Tube Boilers and also the Metallurgical furnaces. 

or height of fall. 











FRASER s. CHALMERS ENGINEERING WORKS 


ERITH, KENT. 





CENTRIFUGAL PUMPS. 


Gilbert Gilkes & Gordon, Ltd., 
Kendal, 
England. 


Lendon Office: Windsor House, Kingsway, W.G 2 


LONDON OFFICE: MAGNET HOUSE, KINGSWAY, W.C. 2, 
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* BRITNIC” 


—4,000,008 H.P. im service— 


WATER TUBE BOILERS & 
MECHANICAL STOKERS. 


200,000 H.P. in service. 
THE BRITIGH NICLAUSSE BOILER CO., LTD., 
The Clock House, Arundel! 8t., Strand, W.C. | 
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TORTECEUEEU UEC EE EEE 
NEW “Thompson” 


BOILERS 


MERRYWEATHER 


LIGHT PORTABLE WATER TUBE 


BOoOTLERS 


Made in many sizes, from 2 to 200 H.P. For Coal, Wood, Oil, Gas or other Fuel. 
FOR 
UP-COUNTRY, MINING, MARINE, INDUSTRIAL 
AND OTHER PURPOSES GENERALLY. 


Oopy of the new catalogue, No. 364 J, containing full particulars and 50 
illuatrations, will be forwarded post free on application to: 


MERRYWEATHER & SONS, LTD. 


Incorporating Shand, Mason & Co., 


GREENWICH, LONDON, S.E. 10. 

















"PHONE SOPENDLETON. ‘GRAMS “TURNSTILES M2NCHE 


RECORDING OR 
PENNY-IN-SLOT 


TURNSTILES 


FOR SPORTS GROUNDS, RACECOURSES LAMATORIES fT 
i CHECK ISSUING MACHINES *: 


OR THEATRES, CINEMAS dc. 








. W. r ELLISON &CorLre i 

a “: 

e. * Y eS 
74s,**%e, MANCHESTER: S 

Wit isis se ooeett SS 








GIBBONS BROS., Ltd., DUDLEY 

Teleg.—Gibbons, Lower Gornal. Telephone—10 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK. 


S. RUSSELL & SONS. 

















EX STOCK. 








MOST MODERN “ DISH-END ” TYPE 


WITH CORRUGATED SECTIONS. 


Shop No. 
W.P. 6947/8 
W.P. 6862 
W.P. 6848/9 
W.P. 6812 
W.P. 6826 


2-30ft. x Oft. 
1-30ft. x Oft. 
2—30ft. x Oft. 
1-30ft. x 8ft. 
1-30ft. x Sft. 
2-30ft. x Sft. 
2-30ft. x Sit. 


3in. x 200Ibs. 
3in. x 180Ibs. 
3in. x 1601bs. 
6in. x 120lbs. 
6in. x 160Ibs. 
3in. x 160lbs. W.P. 6871/2 
3in. x 120lbs. W.P. 6930/1 
1-30ft. x 8ft. Oin. x 180lbs. W.P. 6574 

1—28ft. x 7ft. 6in. x 160lbs. W.P. 6785 


All the above Boilers are built from 
** Siemens Martin” Acid Steel. 


SUPERHEATERS AND PIPEWORK 
INSTALLATIONS. 








Repairs to all types of Boilens by first-class men. 


JOHN THOMPSON 


(WOLVERHAMPTON) LTD., 
WOLVERHAMPTON, ENG. 


PAT 


DO 





GAS, LEEDS $.W.1 





SPO ss AE < 





£ 
LARGE STOCK READY 
FOR IMMEDIATE DELIVERY 

















The GANDY BELT 


THE ORIGINAL RED-STITCHED 
COTTON BELT. 


For all kinds of 


DRIVING and 


Proved by half-a-century’s test to be the ideal 
Belt for all-round general use. 


Perfect for Main Drives. 

Perfect for Counter Shaft Drives. 
Perfect for Motor Drives (Made Endless). 
Perfect for Work in the Open. 

Perfect for Conveyor Purposes. 


The GANDY BELT MFG. Co., Ld., SEACOMBE, Ches. 


London, Manchester, Birmingham, Glasgow, — Dubiia, Bradford, Bristol and 
Newcastle -on-T. 


BOLTS & NUTS, Etc. 

















Speciality :—_FACED and BRIGHT NUTS. 


LISTS ON APPLICATION. 


USUAL STOCK - 1000 TONS. 


BRIGHT DRAWN STEEL BARS. 
JAMES WILEY & SONS, Ltd., DARLASTON. 


Sw ERMISEW 


LEEKS PATENTS 














A combined Air and Feed Water Heater 
replacing the ECONOMISER and giving 
greatly increased ECONOMY. 


82% Efficiency Guaranteed. 


Full particulars 
on request. 


LIMITED 
MANCHESTER 


it — 


METAL SAWING MACHINES. 
HIGH SPEED SAW BLADES. 
RENEWALS for *‘HILL’S SAWS.” 


See large advertisement page 6, | 


LEICESTER. 


mber 20th, 











See Illustrated Advertisement last and next week 


GLENIFFER MOTORS LTD., 
Anniesland, GLASGOW. 


HILL&SMITHE: 


CONSTRUCTIONAL ENGINEERS 


BRIERLEY HILL STAFES 























. 





loa eo ' 
| LI [aNCANESITE} 


MOST CONVENIENT AND ECONOMICAL - MOST I) 
Le Hie CDE STE OD 4 





JOHN HUDSON AND CO.$ SUCCESSORS 
72. Cannon Street. London. E.C 


See the Mark ? 


The famous diamond trade mark which 
has made Jenkins and Valves synony 
mous terms throughout the world. Look 
for the mark when buying—it means 
valve efficiency for you. 

See our 80-page Catalogue post FREE. 


JENKINS BROS. Lrtp. 


(Dept. 1), 6, Gt. Queen Street, W.C. 2 








a 


The Glenboig Union Fire Clay Co. 













Where others meit 
or split up 
Glenboig stands. 







ize at 
1810. 
in every case the Highest 
Award given for ire Clay Goods 
5 


Urquhart Lindsay & Robertson Orchar, Ltd. 
BLACKNESS & WALLACE FOUNDRIES, 


DUNDEE. 


Machine- er and Machine-cut Gears of every 
description and any size. 


SHAFTING, FIXINGS, PULLEYS & GENERAL ENGINEERING 
See [Uuatrated Advertisement last week and newt. 




















THE 


PREMIUM SYSTEM of PAYING WAGES 


A few copies of this book, the standard work on the subject, 
are left. They form part of the fifth edition, which was 
revised to meet the great demand. 


Copies im cloth boards, Two Shillings and Siapence each net. 
Post frees to amy address im the United Kingdom, 22 09d. 


“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C. 





WHITECROSS 
SPECIAL conte ELECTRODES 
OR ARC WELDIN 


Ate ® for all 
Lb E WHITECROSS al purposes 
COMPANY LIMITED E NOLAND 





A BOOKLET DESCRIBING 
BIBBY COUPLINGS 
Will be sent to any Engineer by 


THE WELLMAN BIBBY CO. LTD., 


VICTORIA STATION HOUSE, VICTORIA ST., LONDON, S.W. 


Telegraphic Address: eens London. 


Telephone No.; 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND CAPABILITIES 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, FLOATING 


CRANES, GOLD & TIN RECOVERY DREDGERS, AND DRAG LINE DREDGERS, 
New Buckets, Links, Pins, Gearing, etc.. supplied for existing Dredgers. 


FLEMING & FERGUSON Ld. 


Phone: Paisley 2648. SHIPBUILDERS & ENGINEERS, PAISLEY. SCOTLAND. Teleg. Address: “ Phania, Paisley.” 
Lendon Agents: Messrs. Nye & Menzies, Capel House, 62, New Broad St., London, £.C. 2. ‘Phone: London Wall 5846 














HERBERT 




















including :— 


HIGH GRADE LUBRICATING 
OILS; CUP and GEAR GREASES 
for Grease Cups and Pressure Feed 
Systems; SOLUBLE OILS and 
CUTTING COMPOUNDS; 
LEATHER and other BELT- 
INGS; PACKINGS and JOINT- 
INGS; BOILER MOUNTINGS; 
LUBRICATORS; STORES: 
TOOLS and SUNDRIES 


VALUABLE BUILDINGS 
AT WOLVERHAMPTON. 


FOr SALE.—The valuable Land and Buildings 
of the Clyno Engineering Co., Wolverhampton, 


either separately or as a whole: E VER Y 
BUSHBURY WORKS: This comprises a recently erected works of ets cover 





modern design and construction, entirely north light, with steel e e 
roof principals and concrete floor. The superficial floor area in d 
the main block is upwards of 20,000 square yards The area of engineering nee e 
Freehold Land is 6a. 2r. 15p. Purchaser has option of 25 acres 
of land immediately surrounding the building Write for Illustrated Lists. 
PELHAM STREET WORKS: Comprising two storey block of 
Offices with Machine Shops in rear. Total Freehold Area, 2352 W H WILLCOX & CO LTD 
square yards. e ad - ° 
IMMEDIATE POSSESSION. GENERAL ENGINEERS’ STORES 
ENQUIRIES AT PELHAM STREET WORKS (‘Phone 2051), WOLVERHAMPTON. 32-38, SOUTHWARK STREET, LONDON, S.E. 1 

















ALFRED HERBERT LTD COVENTRY————— 


CRANES 


of every description. 











WRITE FOR CATALOGUES. 


JOHN SMITH “#S#2 Keighley. 


Inland Telegrams: “CRANES, "PHONE, KEIGHLEY.” 
Foreign Telegrams: “CRANES, KEIGHLEY.” 
THREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. Telephone 2029. 











Cc. Cc. DUN BERLE YY «a &o., Ks. ® ® 
IRON & STEEL FROM STOCK. +) I”A 


Joists, Sections, Plates, Bars, Sheets, etc., in all Standard Sizes for the Engineering Trade. Structural Steelwork () > a 
made promptly in our own Shop from Stock Material. \ : ° 
Telephones : 6490 CENTRAL (6 Lines.) SECTION BOOK ON APPLICATION. Telegrams: “AJAX, MANCHESTER.” i‘. 


OFFICES and WAREHOUSES - STORE STREET. MANCHESTER. 








LOCKED WIRE ROPE er: (Gea 


MANUFACTURED BY VERY FLEXIBLE 
GEORGE ELLIOT & CO., Ltd. Works: CARDIFF. 


Office: 16, Great George St., Westminster, London. DOES NOT TWIST IN WORKING. SSS, = ——_—.-— a 


















































8 THE ENGINEER Dero. 27, 1929 





















air sets and 


remains set. 
Resists high temperatures 
aud slagging. occa 
sudden shut-dowas and 





THE LANOASTER| Lj SCRIVEN S.C (eens) EE 
COMPACT BUCKET TYPE . M E 







minimises repairs. e- 
juvenates old brickwork. 











A \ “SATRSET : 


1GH TEMPERATURE CEMENT i — 





SMALL SIZE WITH 
LARGE CAPACITY. 
NO ATTENTION NEEDED. 


Perfect under ALL Conditions. 
Made by the makers or “THE 


fou =) Baeieilag hae deeal mt (()NCRET 
37 ~—_LANCASTER 4 TONCE, CO XERS 


the sure friend in an 
emergency. Ready for use, just 





ram into lace. 





Used as a patch’ or lining 
becomes monolithic repair. 
STEAM PLANT ACCESSORIES 


imited, 
38, Victoria St., Leadon, S.W.1 
Tel: Victoria 6653. 


: * f a | x 
ry Quix-Pacn ee PENDLETON MANCHESTER, LEICESTER Enc 
—— “Yuows: rawpamson 706. ‘GRAM: EEK ES u/c 
























































14. HORIZONTAL 


DOUBLE COLUMN TYPE. 
ee ee bad Also 
SS ee ——S*té‘i«~SSNNLE:« COLUMN’ TYPE 
«~ io bf MILLING 
DRILLING 
TAPPING 


MACHINES 


WITH SPINDLES 4” to 12” dia. 


AND 


PORTABLE MACHINES 
WITH 32” SPINDLES. 





WRITE FOR 
SECTION “A” CATALOGUE. 


CRAVEN BROTHERS (mancuester) LTD. 





— Comprising — 
SIR W. G. ARMSTRONG WHITWORTH & CO., LTD. CRAVEN BROTHERS (MANCHESTER) LIMITED 
(MACHINE TOOL DEPT.). THOS. SHANKS & CO. (1928), LTD. JOSHUA BUCKTON & CO., LTD. 





REDDISH, STOCKPORT. 
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Perforated Metal 
Woven Wire 


for all Screening and Grading Purposes. 


Steel Plate Work 


for any kind of industriat Plant. 


Illustrated Catalogue E 450 sent on request. 








WOOL MASS 5. RD.. LONDON: 

















ae CAN RELY 
— 


POST CARD 


ON ST.C. TUBES 


The Manager, 


Buey Engimeering Gy, 


Neehiug Them 


Sse na 











The Scottish Tube 


.. Ltd., Glasgow, London, Manchester, Newcastle, Liverpool, Leeds, 





Sheffield, etc. 





al 
| for boiler feeding service 
on all types of boilers for 
=| 























& 
BROOKE 


* CONTR UGAL 
(low, =e and high 
for boiler ? fa , mine 
service, irrigation, bot 
water beating installations, 
_ pressure boosting and all 
| 
: 










general purposes 


« FEED WATER 
HEATERS 


Live, exhaust and bled 

steam installations for 

Electricity Generating 

Stations, Gas Works, 

Refuse Destructors and 
all Factories ; 


alse CALORIFIEBRS 
(Storage and Non-Storage Types) 


EXCHANGE 
PLANT 


including Pre-heaters and 
Inter-heaters, Coolers and 
Condensers for Sugar and 
Oil Refineriesand Chemical 
Works, and for process 


work in all factories 


* INJECTORS 


Land, Marine and Loco. 

work, including all 

standard types and the 

“ Superjet”’ for conditions 

of highest temperature and 
pressure 


STEAM TRAPS 


Expansion and Bucket 
types for low, medium and 
high pressures up to 350 Ibs. 
persq. inch and superheat. 
Special Traps for higher 


press uses 


*« OTHER STEAM 
ACCESSORIES 


include Oil Separators, 

Steam Dryers, Ejectors and 

Water Lifters, Silent Jet 

Heaters and Exhaust 
Heads 


* LEINERT METER 


for the accurate measure- 

ment by weight of water, 

oil, sugar juice, chemicals 
2 all other liquids 


an 


HOLDEN & BROOKE LTD 
SIRIUS WORKS WEST GORTON 
MANCHESTER 


— 
BROOKE 


PPA? 
B 
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THE 


HYDRAULIC 
ENGINEERING 


COMPANY, LT. 



























MAKERS OF 


DOCK GATE 
MACHINERY, 


COAL 
HOISTS, 


CRANES, 


HIGH PRESSURE 
PUMPS, 


AGGUMULATORS, 
LIFTS, 
PRESSES, 
CAPSTANS, 
VALVES, 


MANCNALL - IRVING 
THRUST-BORER 


ETC., ETC. 


WORKS & HEAD OFFICES 


CHESTER 























OSBORN 
“BS? 


ACID RESISTING and 
DEEP DRAWING STEEL. 











Supplied for a large variety of purposes such 
as Pump Impellers, Pump Casings, Valve parts, 
and wherever metal is subject to corrosion from 
atmosphere, steam, mine water, sea water, nitric 
acid and other corrosive influences. 


The mechanical properties are good; they 
vary, however, according to the mass and type 
of casting. 








OSBORN 
HEAT-RESISTING 
STEEL 


Does not scale at temperatures below 900° 
and retains a considerable portion of its 
normal strength when hot. © Firedoors, firebars, 
annealing pans, liquid baths, glass pots and 
similar articles are being supplied in large 
quantities for Steel and Chemical works. 








SAMUEL OSBORN 


& Co., Limited, 
Clyde Steel Works, 
SHEFFIELD. 























Plate Splitting Shears with long Blades 


JAMES BENNIE & SONS, L™ ° favin"** 


PLATE & BAR WORKING 
MACHINE TOOLS 


OF THE 





TYPE ARE INDISPENSABLE TO 


ALL ENGINEERS ENGAGED ON 


STEEL STRUCTURAL WORK. 


GLASGOW. 
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The New and Better way 
of Heating Factories 
























Cheapest to buy 
Cheapest to run 
Cheapest to own 





The Carrier-York Unit circulates uniform tem- 
perature throughout the factory and keeps the 
warm air where it should be—at floor level— 
maintaining a gentle and invigorating air move- 
ment throughout the whole of the working zone. 











The Carrier-York Unit is complete with simple 
automatic temperature control preventing over- 
heating and effecting considerable economy in 
steam. Power absorbed—negligible. 


The Carrier-York Unit cannot waterlog, it warms 
the shop to the required temperature within half 
an hour of starting up. 


One No. 4 Carrier-York Unit will serve an area 
of 200 x 100 feet. 


Immediate delivery of the Unit can be made 
and its installation does not in any way interfere 
with work in the factory. 





Write for illustrated booklet No. 20. 








(arrier-Ross Fngineering (Ompany [td 


Victory House, Regent Street, London. 
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FERRUM 





ORIGINATORS oF THE REINFORCED PIPE. 


The success attained by Ferrum in employing Reinforced 
Pipes to meet the conditions imposed by the present- 
day tendency to develop plant operating under higher 
pressures, is responsible for the fact that Hydro-Electric 
Engineers now generally recognise that Reinforced Pipes 
afford the only safe and economic solution of this 
problem. 


The design of such Pipes, however, is not a question of 
pure mathematics or even of experience gained in the 
manufacture of plain welded pipes, over however long 
« period, but depends upon a number of essential factors 
that cannot be gauged or provided for without constant 


and exhaustive practical experiment and investigation in 
the shops and laboratories and experience on the site. 


The Ferrum methods of manufacture of Reinforced 
Pipes are entirely based upon the vast practical 
experience gained in the manufacture of Pipelines in 
which Ferrum Reinforced Pipes are employed, repre- 
senting to date a total tonnage of no less than 35,000, 
particulars of which are given in the list below. 


Ferrum are not essentially manufacturers of standard 
types of pipes and tubes on a mass production basis, 
but an engineering firm concentrating on the design and 
supply of Penstocks for Hydro-Electric Power Plant. 

















SAN JOAQUIN, CALIFORNIA. 


FERRUM REINFORCED PIPE 60° INTERNAL DIAMETER. 


LIST OF PIPELINES FOR WHICH FERRUM HAVE SUPPLIED REINFORCED PIPES. 


Head Pipe Year in 


Name of Plant. in Diam. which 

Feet. Inches. supplied. 

Los Angeles, U.S.A. - - - - 935 80/56 1912 
Tysse, Norway - - - - - 1350 68/50 1914 
Bjolve, Norway - - - - - 2875 50/34 1916 
Florli, Norway - - - - - 2410 40/26 1917 
Glomjford I, Norway - - - - 1525 80/56 1917 
Glomjford II, Norway - - - - 1525 80/56 1919 
Amsteg I, Switzerland - - - - 1070 64/48 1919 
Isola, Italy - - . - . - 3000 32/224 1920 
Moncenisio I, Italy - - - - 3610 76/23; ~ 1920 
Adamello, Italy - - - - - 2865 32/22 1921 
Gabiet, Italy - - - - - 2450 60/23 1921 
Moncenisio II, Italy - - - - 3610 273/233; 1922 

LONDON 


PERRINS 


TELEPHONE : 
HOLBORN 4728. 


Engineers, 
ASTOR HOUSE, ALDWYCH, LONDON, W.C. 2. 
a a a 


Head Pipe Year in 
Name of Plant. in Diam. which 
Feet. Inches. supplied. 
Amsteg II, Switzerland - - - 980 64/48 1922 
Moncenisio III, Italy - - - - 3610 394/23} 1922 
Ampollino, Italy - . - - - 1780 63/45 1925 
Covalou, Italy - - - - - 1825 51/37} 1925 
Maen, Italy - - - - - - 2720 431/333 1925 
Serra, Brazil - - - - - 2330 61/43} 1925 
San Joaquin, U.S.A. - - - - 2400 60/34 1926 
Feather River, U.S.A. - - - - 2560 36 1926 
Big Creek, U.S.A.- - - - - 1640 84/66 1926 
Fusenko, Japan - - - - - 2475 64/45 1927 
Uhl River, Punjab, India - - - 2000 72/43 1929 
(Now in process of manufacture) 
OFFICE: 
LIMITED, 
TELEGRAMS : 


FIFPERTEEN, LONDON. 
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Necessary 
where 


EFFICIENCY 


must be 


MAINTAINED 


































UDGMENT 


ee 





























Three Cylinde r 
Ruston Heavy Oil 


Engine installed at the ROOF that the Efficiency 


Works of The Lanston < ; 
Monotype Corporation of the Ruston Oil Engine 


Ltd. in is maintained in service 

. - year by year is evidenced by 

1] 923 an order received from The 

. Lanston Monotype Corporation 

Ltd., of Horley, Surrey, for a 
Six Cylinder unit. 





This makes the second repeat 
order received from this 
progressive firm since the first 
Ruston Engine was installed 


in 1923. 


Four Cylinder Ruston 
Heavy Oil Engine 
installed at the Works of 
The Lanston Monotype Engineers interested in 
Comauiieen Lal i - Reliable and Economical 
P dens Power Plant should send 


for a copy of the latest 
Ruston Catalogue, AY 
° 5651, 


which contains 














detailed information con 
cerning Ruston Service 
and Installations in all 
parts of the world. 


The Six Cylinder Ruston 
Oil Engine illustrated along- 
side is representative of the 
E ngine ordered Jb y The 
Lanston Monotype Corpora- 
tion “Ltd. and installed in 


1928. 


Ruston & Hornsby Ltd., 


Lincoln —— England. 
London: Imperial House, 15-17-19, Kingsway, W.C. 2. 
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PROCTOR’S 


Patent 


SHOVEL STOKER 


MOVING FIRE-BARS. 


Give Economy in Fuel. 
Increased Steam Production. 
Smoke Abatement. 


PROCTOR’S 
Goat ELevator 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. 
No Jamming of Elevator. 


Wear and Tear reduced to a minimum. 


Write for Illustrations and Particsars: 


JAS. PROCTOR, LTD., 


Hammerton Street lronworks, 


BURNLEY. 


SOLE AGENTS FOR FRANCE AND BELGIUM - 
THE SOCIETE DES PERFECTIONNEMENTS 
A LA VAPORISATION. 
68, RUE DE ROME, PARIS. 


















| in compact form 


lilestration'\ of the 
two-cylinder,”55B.H.P. 
Crossley Compressor 

less Diesel Engine with 
dynamo 


























Wm. JOHNSON & SONS 


(LEEDS) LTD., 


ARMLEY, LEEDS, for 






















































JB STONEsG: 


LTD. 


_ NEW HEAVY TYPE 
PATENT 


NIBBLING 
MACHINE 


for rapid cutting of sheet metal. 
KS 


J.B. STONE & CO.,LTD 
135,FINSBURY PAVEMENT. 


LON DON 








The CROSSLEY COMPRESSORLESS DIESEL ENGINE 


has met with universal admiration. It is a medium speed heavy- 
duty engine of remarkable reliability and efficiency. 


Totally enclosed—yet instantly accessible. 
Instant Starting. 

Pronounced Stability and Rigidity. 
Quiet and Smooth Running. 


Force Feed Lubrication to every bearing. 

















Supervision reduced to a minimum. 





CROSSLEY 
BROTHERS 





LTD. 
OPENSHAW 
MANCHESTER Built in single and¥multit: cylinder units up to 





>= " = ‘ 
* 








ee EEE 7 


Coal Bunkers: TAY : 
Hoppérseetc: 7) / 


Write for Catalogue, 


W.G.ALLEN &SONS 


(TIP TON)L™°, TIPTON. 
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17, GROSVENOR GARDENS. LONDON, S.-W.1I. 








Ss ag 








| JAMES ARCHDALE & CO. LID. 
GES 721 FSV SCY 2200 OY A 3 IT OAL CIS F- 

















UUNAVOVLVOVLLUVOLVOUVRUUEUERERUUAELULEEET ETA 


| . a PARKSON 
~ GEAR _ TESTING 
i JIGS 
QUICKLY DETECT 
LOCATE & 


RECORD FAULTS 
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LARSSEN 





arssen”™ Steel 
Piling is a British 
Product. It is rolled 
for us by the Cargo 
Fleet Iron Co., Ltd 

{Middlesbrough 


STEEL SHEET PILING 


used here 


The Nag Hammadi Barrage, Egypt—now in course of construc- 
tion by Sir John Jackson, Ltd.—is one of the largest Irrigation 
Works ever undertaken. For this contract we have supplied 
thousands of tons of “ Larssen’’ Steel Sheet Piling. This is 
being used for the temporary dams surrounding the area of 
operations. For work of this type ‘‘ Larssen”’ is admirable, as, 
owing to its great strength, it is able to withstand a high head 
of water without internal bracing ; which, of course, minimises 
cost of construction. 


Various applications of “ Larssen”’ Steel Sheet Piling are shown 
in our special bulletin. This will be sent post free on 


application. 
Phing @<: 


CLAYDON, SUFFOLK. __ 54a, Parliament Street, LONDON, S.W. 1. 
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JOHN LYSAGHT Kimited.. 


Bristol, Newport (Mon.), London. 





Warehouse and Packing Shop. designed, Constructed,and erected by us 


BRIDGES, GIRDERS, ROOFS, BUILDINGS. 


C hief f Offices—ST. VINCENT’S. TRONWORKS BRISTOL London Office—66, Cc ANNON STREET, E.C 





FOR USE 
WHERE SOMETHING BETTER 
THAN ORDINARY CARBON STEEL IS REQUIRED 
IN ORDER TO COMBINE HIGH TENSILE STRENGTH, 
EXTREME TOUGHNESS ano SIMPLE TREATMENT ata LOW COST. 

















THE STEEL WITH THE FOOL-PROOF HEAT TREATMENT 


1” BARS OIL HARDENED AND TEMPERED Y.P. TONS M.S. TONS RA. % % ” 11ZOD FT. Les. 








CAMMELL'S 
SUPERTOUGH A 25 38 60 90 
CAMMELL’S 
SUPERTOUGH B=. 32 a4 50 60 


CAMMELL’'S 


SUPERTOUGH C.20 35 45 50 7O 











CAMMELL’S 


SUPERTOUGH C . - 42 | 54, 50 60 


Write for Cammell’s SUPERTOUGH Booklet. 




















\y —_— Steel ape i: a Lta a 


REGIS STERED OFFICE’ VICKERS WORKS SHEFFIELD INDON OFFIC VICKERS HOUSE, BROADWAY,S W.) 
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Guest & CHRIMES 


LIMITED, 
ROTHERHAM. 


IMPROVED 





SLUICE VALVES 
For 
WATER, All sizes 
STBAM, 
from 
SEWAGE, - 
GAS, ” 
AND OIL. upwards. 


“PLANET,” POSITIVE 


WATER METERS 








“ TURBINE "“ CAPSTAN” “ SPIRAL” 
AND VENTURI METERS. 


AND ALL KINDS OF FITTINGS 
FOR WATER DISTRIBUTION, 
Lowen flee 
Cecil Chambers, 76, Strand, W.C, 2. 









‘4A New Step in Fugine R ine Room Economy~ 











REGE» Rafivt 

















JEFFERSON 
UNIONS 


GRIP QUICK- 
HOLD TIGHT 


The secret of their lasting strength 
ard security lies in the way they 
are made. 





































They have a spherically ground 
brass to iron joint, with sloping 
shoulder. ensuring a perfect joint 
even if the pipes are out of align- 
ment. The brass seat is located in 
a recess away from the pipe 
contents, ard is thus immure 
from corrosion. it is hydraulically 
inserted, and the lip spun over, so 
that it becomes a part of the fitting 
itself. 


Every joint is ground to its seat 
and never separated during manu- 
facture. This gives a leak-proof 
joint under all conditions. 


The nut threads are coated to pre- 
vent rust, and each union is tested 
before despatch by compressed air 
under water. 

This is why we can guarantee them 


indefinitely, for pressures up to 
300 Ibs. per square inch. 


THEY HAVE MADE 
THEIR WAY BY THE 
WAY THEY ARE MADE. 

The Jefferson Union Co., 


Lexington, Mass. 





Distributors 


BRITISH STEAM 
SPECIALTIES, L® 


Wharf Street, LEICESTER. 


CATHCART .. 


The WEIR “ 








The condensate leaves the condenser at the 
temperature of the entering steam, whereas 
in normal condenser performance there is a 
temperature drop of 10° F. or even 15° F. 
This means a waste which may be saved. 


Again, if the leakage be large, a large portion 
of the surface at the top of the condenser 
functions as an air cooler, while if the leakage 
be small, only a small portion acts as such. 
Hence, the maximum surface is always available for 
condensation at all variations of air leakage. 


The condensate being at the vacuum tempera- 
ture contains no air in solution, and is there- 
fore non-corrosive and ideal for boiler feed. 


In planning the heat balance of your engine- 
room plant, the saving to be obtained by 
correct condenser design should not be 
neglected, and we shall be glad to have an 
opportunity of submitting our proposals. 


Constructed under licence by fifty leading Engineering Firms. 


G. & J. WEIR LIMITED 
.. GLASGOW 
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WARREN GIRDER ROOFS 
all kinds 


evenly - dis 


FLOOR AREA and ample 
for Driving Shafting 






















CLEAR 


required. 


560 columns 








Warren Girder koois 


JOHN BOOTH &SONS, BOLTON. 


John Booth & Sons are exhibiting at British Industries Fair, Birmingham, February, 1930, 


Stand 6B2, Building A. 





~: ‘+ 





Photograph of Warren Girder 
Root over a shed 410 feet long. 
260 feet wide, which contains 
only 63 columns for a floor 
space of 106,000 sq, ft. An old 
fashioned north light roof over 


this area would require about 
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ONE 30,000 K.W. SET 





TWO 25,000 K.W. SETS 





TWO 20,000 K.W. SETS 








_ Proved by Performance 
| Backed by Reputation 


50 years accumulated ex- 
perience and research in the 
design and manufacture of 
Condensing Plant has built 
up the Allen reputation’ for 
Dependability which is uni- 
versally recognised to-day. 


High Efficiency, Simplicity 
of Operation with Low 
Running Costs and almost 
negligible maintenance are 
characteristics that make 
Allen the choice of discern- 
ing Engineers, and an 
essential factor in the modern 
Power Station. 


Whether your requirements 
be simple or intricate Allen 











experience and the Allen 
organisation are at your 
service to advise and assist 
on all questions of Condens- 
ing Plant. 


The illustrations show some 
recent Allen Condensing and 
Feed Heating Installations 


aggregating 350,000 K.W. 



































CONDENSING PLANT 









TWO 20,000 K.W. SETS 


FOUR 35,000 K.W. SETS 


TWO 25,000 K.W. SETS 











BEDFORD, ENGLAND. 











WELALLEN,. SONS & Co.Lap. 
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FREE TO EVERY 
SUBSCRIBER TO 
THE IRONMONGER. 


Subscription: £1 per annum 


INVALUABLE 
TO ALL BUYERS 
OF HARDWARE 
AND METALS. 








post free to any part of the World. 





THE PUBLISHER, ‘THE IRONMONGER,” 





42, CANNON STREET, LONDON, E.C. 4. 












































“INVINCIBLE ” 
DOCK PUMPS. 


Gwynnes Pumps Ltd. are 
makers of Dock Pumps for 
all duties. 


The illustration shows one 
of three large Pumps 
recently made for use in 
a Dock Extension Scheme. 


Gwynnes Centrifugal 
Pumps are known all over 
the world for excellence 
of design and high-class 
workmanship. 








==" GWYNNES PUMPS LTD (“~:~ 


MAKERS SINCE 


for 


1849 OF CENTRIFUGAL PUMPS FOR ALL SERVICES FIRE 


IRRIGATION Hammersmith 


LINCOLN 


HAMMERSMITH 


LONDON W 6 


Riverside 1910 


SALVAGE 


SUCTION 
DREDGING 


CIRCULATING 


Telegrams : Gwynnes Lincola - 
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DEAN, SMITH & GRACE L!: 




















AT THE END OF 1929 


TAKE AN END VIEW OF THE LATHE 
YOU REQUIRE, IF UP-TO-DATE 


IN 1930. 





Here you get STABILITY by 


the broad base. 





Weight of flanged motor low 
down. 


Weight of gears and shafts 
below the spindle. 


EASE OF MANIPULATION. 
By Push Button control. 
All SELF-CONTAINED. 


Flange Motor, Electrical control 
gear encased in the bed. 














KEIGHLEY. 


‘Phene: 3201, 3202 KEIGHLEY. 
Telegrams: ‘‘LATHES, KEIGHLEY.” 


Not an exposed tube or wire 
after passing the junction box. 





REG TRADE MARK. 











N.M.C. gears, powerfully 
constructed, and cut with 
absolute precision, give 
vibrationless running, free- 
dom from wear and complete 
reliability under all tests. 
Because of these qualities 
N.M.C. gears have the full- 
est confidence of engineers 
throughout the country. 
Send us your gear enquiries. 


MANUFACTURING CO. LTD. 
PVN Td:1e) Veltiel. 
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Coal Dust has 


no Terrors for 

















In an atmo- 
sphere black 
with coal 
dust, the three 
Hoffmann Roller 
Bearings fitted to We 
this Coal Elevator 
Headgear have stood 
up to their arduous duty 
for over nine years. (eo 
During this time they have “ 
elevated 122,043 tons of 
coal. No repairs have been 

necessary, the only attention given being 
a fresh charge of lubricant periodically.j “| | 


The weight of the elevator chain and loaded 
buckets carried by these bearings is 2.6 
tons. The plain sleeves which were fitted 
originally lasted about one month, by the 
end of which time the shaft had cut into 
the plummer blocks. 








All that Bearings Should be 
Hoffmann Bearings Are 


THE HOFFMANN MFG. CO., LTD., CHELMSFORD, ESSEX. 
















The obvious solution. 





Wherever goods and materials 
have to be transported from one 
department to another, Ransomes 
Electric Trucks are the logical 
vehicles to employ. Standard 
models will take loads up to 
2 tons, the speed is 4 to 5 miles 
per hour and inclines up to | in 10 
can be negotiated. 





Write for illustrated 
catalegue giving full Numerous types are supplied to 
ee ee meet all requirements—elevating 
than 24 models ° s wee 
trucks, tiering trucks, tipping 
trucks, crane trucks, etc. 


ELECTRIC § TRUCKS. 
Ransomes, Sims & Jefferies Ltd., 
Ipswich . - - England. 





















Constructional 


Steelwork a 


. © » Te... ee J 


Horseley are specialists in Construc- 
tional Steelwork. 


Their vast experience of more than 
150 years enables them to offer a service 
unequalled by any other organisation. 


Sound design and construction, high 
quality and strength characterise every 
Horseley structure. 


BRIDGES, PIERS, TANKS, 
STEEL BUILDINGS. ; 


The 
Horseley 
Bridge& Engineering Colid 


HORSELEY HOUSE, 85, LIONEL STREET, BIRMINGHAM. 
Telegrams: Horseley, Birmingham. 
LONDON OFFICE: 11, VICTORIA STREET, S.W. 1. 





ASSOCIATED COMPANIES: THOMAS PIGGOTT & CO., Ltd., and GUEST, KEEN & PIGGOTTS, Ltd. 
WORKS: BIRMINGHAM, TIPTON and CARDIFF. \ 


j 
ce 
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LARGEST BATTERY 
LOCOMOTIVES 


—<g Built in this 


m 
1} het Country 


| 







ie 


Now in 


Service 


mm INDIA 


~ 








Se 


TWO “ENGLISH ELECTRIC” 50-TON BATTERY LOCOMOTIVES 
DO THE WORK OF THREE STEAM SHUNTING LOCOMOTIVES— 
In addition, shunting time has been reduced from 24 hours to 16; 
nuisance from smoke and escaping steam has been eliminated ; there are 
no stand-by losses; simple and practically silent in operation; low 
maintenance costs and yard staff greatly reduced. 


Send us your enquiries and write for Publication No. 305 A. 





ENGLISH ELECTRIC 


THE ENGLISH ELECTRIC COI'P* NY LIMITED 
MEAD OFFICE 


Queens House, Kingsway, London.W.C.2 





Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 






















LONDON OFFICE: 53, VICTORIA STREET, WESTMINSTER, 5.W. 1. 
GLASGOW OFFICE: 





J.P. HALL & CO., LTD., ‘xoxworms? OLDHAM. 


Telephone: Oldham 190! (2 line 


“ Dynamo, Oldham.” 





40 YEARS’ < 


EXPERIENCE LIES 
BEHIND THESE 
MOTORS SPECIALLY 
DESIGNED FOR 
DRIVING 
MACHINE 

TOOLS. 
£ a 















¥ 





SS Fig. 40 
“A  -Type WMetor Driving Boring, Machine. 


75. BOTHWELL STREET. Telephone: 6377 Central. Telegrams: “ Welkin,” Glasgow. 





WE HAVE JUST MADE 


A 160-H.P. motor 


k FOR DRIVING 
THE LARGEST 
LATHE IN 


THE WORLD 


Telephone: 1852 Victoria. Telegrams: “ Metaphrase Vic.” 











THE WELLS’ SYSTEM 
OF SPRAY PAINTING. 


THE 


New Model 


Pistol Type 
No. 3. 


Deals efficiently 
with Oil & Lead 
Paints, Varnishes, 
&c. Particularly 
adapted for Cellu- 
lose Painting of 
every description where high-class finish 
is essential. 


BRITISH MANUFACTURE. 


Portable & Stationary Plant sup- 
plied according to requirements. 


ACETYLENE 
LAMPS. 


A Variety of 
Sizes 
stocked. 






















Simple in 
Construction 
No. 0 & Oa, 

150 c.p. 
No. 2, 1500,, 
No. 3, 3000 ,, 


UNBREAKABLE OIL LAMPS. 








No. 13 GAS 
GENERATING 
LAMP. 

100 Candle Power. 


Burns 5 hours. 
Capacity 5 Pints. 





|INo. 20 Moulders’ 


Lamp 
se No. 18 Kettle Torch. 


No. 18a Trench Lamp. 


: Va No. 4 
Hand 


No. 1 Oil Feeder 

















Lamp. 








~ 


No. 5 Torch 
Lamp. 











'||REMOVABLE 
BARREL 
POUR. 


For empty- 
ing Casks. 
Instantly 
attached and 
removed. 


Ensures 
even flow. 


A. C. WELLS & Co., Ltd., 
Carnarvon Street, Cheetham, MANCHESTER 


London Office: 4, Bradleys’ Buildings, 
White Lion Street, Islington, N.1. 


— wy 
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AULD’S VALVES. 


FOR ALL PURPOSES 


SIMPLICITY 
ACCURACY 


RELIABILITY 
aND 


DURABILITY. 





DAVID AULD & SONS, L». 


WHITEVALE FOUNDRY, 


GLASGOW. 














TANKS 
GALVANISING & CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH AND SON, LIMITED, 
Rea-street South, MIRMINGHAM. 





Every class and type of Searchlight made 

including H.I., Pilot House, Field, Marine, 

4eroplane, Fire Brigade, Cinema, Fog 
Penetrating, Sky Writing, etc., etc. 





Our Standard Searchlights for use in the Sues Canal 

are in regular and constant demand, and stocks of 

same are kept for cases of emergency; also spare 
mirrors, cafbon, front glasses, etc. 


All makes of Searchlights repaired. 


Contractors to The Admiralty, The War 
Office, Air Board, Crown Agents, etc., etc., 
also to the Navies, Armies and other Forces 
of many Foreign Countries. 
Telephone Nos.:—PURLEY 1222 and 1223 (2 lines) 








Saher " enna 
Howards of Bedford 
for Petrol and Crude Oil Locos, 
Wagons, Abattoir Equipment, etc. 


See our half-page advertisement in last 
week's issue. 








FOUNDR 
<n Yo 


9” MANSFIELD oe 
JL FOR % 
C.I. FLANGED PIPES, 


FITTINGS & SPECIALS. 


All Sizes 
and 
Purposes. 











HEAD OFFICE: 


56, KINGSWAY, 
LONDON, W.C. 2. 


Tele 
JENORTEN 


BOYVING 


WATER POWER 


QUARTER OF A MILLION 
HORSE POWER 


During the last 12 months we have 
received orders for Water Turbines 
from three countries alone, aggregating 


:; 73.050 

New ZEALAND - - 58,250 
100,800 

Total - - 232,100 


BOVING & CO., LIMITED, 


FAIRLIE HOUSE, HUDDART PARKER BUILDING, CENTRAL P.O. Box 17, 

FAIRLIE PLACE, POST OFFICE SQUARE, 1 YAESU CHO, I CHOME, 
P.O. Box 2142, WELLINGTON, N.Z TOKYO. 
CALCUTTA 


‘PHONE LONDON 


PULP & PAPER 
MAKING MACHINERY. 


NEARLY 


IN ONE YEAR. 


BRANCH OFFICES: 

















STEAM HAMMERS 


Shipbuilders’ and Boilermakers’ Machine Tools. 


Sole Makers of KR. E. DAWIis’ 


PATENT BEVELLING MACHINES iw SHIPS’ FRAMES 
DAVIS & PRIMROSE, L®- yunction ao. 


LEITH, EDINBURGH. 


FOR SMITHS’ SHOPS AND FORGES. 




















LONDON OFFICE— 
1, Charing Cross, S.W.1. 


MARSHALL, FLEMING & GO., LTD., crane makers 


MOTHERWELL. °™)’S wont Butanee 





100-Ton Five-Motor Ladle Crane, 75 teet span. 
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B : “BR” 
i_ ELEVATORS 


AND 


CONVEYORS 


FOR 
HANDLING 


ARTICLES OF : MATERIALS 
ANY 
DESCRIPTION 


IN 
BULK 








A “B.B.” BUCKET 
ELEVATOR working 
with a coke crushing and 
screening plant in a gas 

works 











Handling Skins on a PUSH-PLATE CONVEYOR for 
B.B.” CONVEYOR. carrying coal from railway truck to 
boiler house. 











A SWING TRAY 
ELEVATOR for handling 
cartons or boxes, from 















a 
ground floor to upper n 
floor. 
. 
. 
Horizontal and Inclined Slat Conveyor An Oven Conveyor. This machine is . 
’ in a Magneto Assembly Works. 200 feet long and carries 13} tons. 

ze 
7 
‘ a 
a 
= . 
Sees seen es 
/> \ i » s 
= “ DUNSTABLE. & CO., LTD. . -t 
' ’ 1 /BB\ gy 

‘ 2. 
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STEEL 


WATER MAINS 


— 


















The four joints illustrated are those most widely used 
I on our steel tubes for water mains. 


I.—The first is an adaptation of the spigot and socket 
cast iron pipe joint. The beaded edge gives great 
strength to the socket and prevents the lead and yarn 
being blown out by any ordinary pressures. 


























Il—The long sleeve on the second joint relieves 
J NSSS e  r sy the jointing material of all bending stresses. Con- 
; | / siderable longitudinal movement is possible on this 
joint without leakage. 






. akeceeco> 
WSLS) Ae AP PPTSLPTLPELELLOTL tape 














IIIl—The third joint owes its origin to our recently 
introduced bitumen lining. To obtain the full ad- 
vantages of this protection it is essential that the 
lining should be continuous throughout. The spigot 
butts against the bituminous composition in the 
socket, thus ensuring continuity of the lining. 











IV.—The fourth—the Victaulic Joint—is an entirely 
different type. It is suitable for all sizes up to 48° 
bore, and couples the tubes as securely as a flange 
joint while allowing expansion and contraction and 
angular movement to take place under full working 
load. The internal pressure seals the joint—the higher 
the pressure the tighter the joint. 


STEWART 
ar LLOYDS ™ 


LONDON 



































GLASGOW BIRMINGHAM 






















































——————————— 
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CAPROTTI 














Special Features of Reciprocating 
Marine Engine fitted with Beardmore 
Caprotti Valve Gear: 


1. Due to the reduction of steam leakage 
and wire-drawing the THERMAL 
EFFICIENCY is INCREASED and 
MAINTAINED over a wide range of 
powers. In certain cases a FUEL 
SAVING of 20% may be achieved. 


THE POPPET VALVES operated 

* by BEARDMORE.CAPROTTI 
ROTARY PRECISION GEAR eliminate 
the FRICTIONAL LOSSES which are 
inherent in slide valves and link motion. 
The valves are of the balanced double-beat 
type and remain steam-tight at all tem- 


peratures. 


- The REDUCTION in steam _ con- 
sumption enables SMALLER boilers 
and condensers to be installed for corres- 


ponding powers. 














SAVING in fuel of 10% is guaranteed. 


THERMAL AND MECHANICAL 
EFFICIENCIES increased. 


ENABLES high pressure and _ highly 


superheated steam to be successfully 
utilised. 


REDUCTION in weight and space occupied. 


All Enquiries should be sent to— 


WM. BEARDMORE & Co. Ltd. 


DALMUIR, DUMBARTONSHIRE. 
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FIRTH 
STAYBRITE 


Because its resistance to corrosion is com- 
parable with Gold and Platinum. 














Because it combines valuable mechanical 
properties with extraordinary resistance to the 
attacks of acids and chemicals. 


Because it can be manipulated into almost 
any desired form. 


Because it can be welded, rivetted and 
soldered effectively. 


Because its first cost is negligible when 
considered against its almost everlasting service. 





Because it is made under the most exacting 

supervision and represents the high water 

mark of the technical resources of the 

original manufacturers of any stainless steel. 
Write for booklet 235 on the 


subject of Firth Stainless Steels. 
We shall be glad to help you. 
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Over 7 :- 3 ae nny es aoe 
= 
800 IRON & STEEL WORKS F = ; 


have installed 


RATEAU 


STEAM TURBINES and ACCUMULATORS. eerie ts 
CENTRIFUGAL BLOWERS fang . “ 2 


and COMPRESSORS. 
STAR TYPE TURBO-COMPRESSOR supplied to Steel Works, Output 2,120,000 cu. ft. per hour (60.000 m°*/h.) 
CENTRIFUGAL PUMPS and FANS. Pressure 36 Ibs. /sq. in. (25 kg./cm*)—3,000 R.P.M.—4,500 B.H.P. 








The NEW STAR TYPE BLOWER, invented by our Chair- STAGE STAR 

man, Prof. A. RATEAU, embodies one or more STAR- 1 of the NEW RATEAU BLOWER 
shaped impellers, MILLED ENTIRELY out of the SOLID 

for the smaller sizes and with solid blades dovetailed 


into the shaft boss for the larger sizes. WEIGHT—SPACE REPLACES 
—COSTS REDUCED by ONE HALF to ONE THIRD. 
For turbine drive a REDUCTION IN STEAM CON- 
SUMPTION is also obtained due to the high angular speed 


7 Mad machines, which results in improved turbine 4 STAGES of the CLASSIC TURBO-BLOWER with 
built-up Impellers. 


Head Office: RATEAU, 28, russert. square, LONDON, W.C.1. 


40, Rue du Colisee Paris (8°. Telegrams: “ Rateaulond, Westcent, London.” ‘Phone: Museum 8780 
; Representatives Wanted. 














HYDRAULIC PRESSES - HYDRAULIC PUMPS 


& TO 500 HORSE POWER. 
FORGING, EXTRUDENG. 100 to 12,000 Ibs. PRESSURE PER SQUARE INCH. 
ACCUMULATORS. 























BAKELITE 


and other Plastic 
Materials. 


LAMINATED 
GLASS. 


PLYWOOD. 


BALING. 


AND ALL 
OTHER 
PURPOSES. 






250_HORSE-POWER HYDRAULIC PUMPS 


HYDRAULIC LEATHERS 





TUBING 


1000 TON HYDRAULIC FORGING PRESS. 50 TON HYDRAULIC GAP FORGING PRESS. 


woos JOHN SHAW « SONS curow, Lop. “22 


Norfolk House, Laurence 











“=“"""" WELLINGTON STREET works, SALFORD. “= 


MANCHESTER 





7747 Mansion House. ESTABLISHED 1850. 
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METALLIC DISC VALVES. 





MANUFACTURERS OF 


a 
| METALLIC DISC VALVES 


Multiplex dead-lift or Flexible types. For Air, Cireu- 
lating, Hydraulic, Feed, &e., Pumps. Easily fitted to 
existing Pumps. 
Supplied to over 300 Warships of the British Navy. 
CORRUGATED METALLIC JOINTS 
Made of Brass, Copper, Nickel, Monel Metal, Steel, &c. 
Of any shape or size. For Steam, Hydraulic, Oil or 
Blast Pipe Joints. 
SEAMLESS COPPER JOINT RINGS 
Soft annealed. Of all sizes, shapes and sections. 


| COPPER-and-ASBESTOS JOINTS AND WASHERS 


For Steam and Water Pipe Joints. Motor-Car, Diesel 
and Aero Engines. 


FIBROUS METALLIC PACKING 


For Glands of all types of Steam Engines. Suitable for 
High or Low Pressures. 


LEAD FIBRE 
For Jointing Ges or Water Cast Iron and Steel Mains. 


MANGANESE JOINTING PASTE 


For Steam, Water or Gas Joints. suitable for 
use in conjunction with Corrugated Jointing. 


Illustrated Catalogue on application. 


Oo°© 


CORRUGATED METALLIC JOINTS. 


























D 
D 











| ON 





—are economical— 
not only in actual cost but also in 
saving of floor space, which, in 
these days of congestion, is a 
matter of extreme importance. 


May we send you a copy of our book, 
* Power Transmission by Chain” ? 


Chain Drives fron STOCK 


Standardised Roller Chain Drives to transmit 
1-75 H.P. are available from STOCK. 


Ask for booklet No. AG 43. 
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THE “PreesBites” PATENT SANDWASHER 


RENDERS THE FOULEST FILTER BED OR BUILDERS’ SAND 
ABSOLUTELY CLEAN. 


Low Working Pressure. 
Economy in Wash-water. 


Minimum Working Costs. 





4 TON “FIXED” TYPE. 


Where economy in labour and 
wash-water are essential the 
Peebles Patent Sandwasher 
unquestionably ranks first. As 
there are practically no moving 
parts, wear and tear with 
attendant maintenance charges 
are reduced to a minimum. All 
that is required is a_ steady 
supply of low pressure water. 


LONDON OFFICE: 
39, Victoria Street, 
Westminster, S W. 1. 


Telegrams: 
“ GLENFIELD,” 
KILMARNOCK. 








GLENFIELD & KENNEDY L~ 
KILMARNOCK - 


Low Maintenance Costs. 
Simplicity of Action. 


Portability. 


12 TON “PORTABLE” TYPE, 


ILLUSTRATED 
BROCHURE 
ON REQUEST. 





4 TON “PORTABLE” TYPE. 


Machines have already been 
installed in large numbers 
throughout the British Empire 
and other countries, and are 
giving the utmost satisfaction. 


Made in three sizes, viz., 


4 Tons, 8 Tons and 12 Tons 
per hour, of either the “ Fixed” 
or “Portable” type. 


12 TON “FIXED” TYPE. 


SOLE MAKERS AND LICENSEES: 


BOMBAY OFFICE: 
Phoenix Building, 
Graham Road. 


CALCUTTA OFFICE: 
Fairlie House, 
Fairlie Plave. 


HYDRAULIC ENGINEERS 


SCOTLAND 
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“STAN DARD” 


Cast Iron 


HAMMERED 
PISTON RINGS 








Metrovick Type *‘MX*’ Motors Driving Transfers in a Steel Works. 


Metrovick Type MX 
Motors for heavy duty. 


Metrovick Type MX Motors are specially k 
designed for operation in iron and steel works, 
and for similar services where enclosed motors 
are required for extremely severe duty. 


They operate satisfactorily under all conditions 
of load up to extreme overloads, and can be 
depended upon to give reliable service through- 


out long periods with minimum attention. 


GUARANTEE. The experience of nearly 30 years in 
Dependability the manufacture of electric motors of all types and sizes, | 





on the largest scale, is embodied in every Metrovick 
Motor and is the most effective guarantee you can have. 


Mia EI ROPOLITA 
Accuracy 1 Vic kerg \N 


oe —OS on LTD | 














— 
a) 


) 


~ ww 


Trafford Park, MANCHESTER. 














Si, eeias 588) 





Our Piston Rings represent the 
STANDARD by which other Rimgs are 
judged. They ares product of speciali- 

sation and experience in PISTON RING 
Maoufacture extending over 30 years. 


They will 
GIVE YOU THE RESULTS 
YOU WANT! 


All simes from 1%" to 72° diameter. 


THE STANDARD PISTON 


RING & ENGY CO. LTD. HAT sear BROWNLIE & MURRAY, | | 




















Premier Works, Den Read, 








SHEFFIELD. POSSIL IRONWORKS, LUvAneA, @LAGEOW 











LONDON : 59-60, GRACECHURCH S&T.,E.C.3 POSSIL PARK, GLASGOW. SEQUENCE, LONDON. 


ger BAR Petagreme Genne, Braff cid 
TO 7 7 
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HUDSON 


LIGHT RAILWAY EQUIPMENT 




















Hudson Brick Cars in 
—- - South Africa. 








Hudson Wagons on a 
Reclamation Scheme in 
the Straits Settlements. 





Hudson Wagons on a 
South African Mine. 


FAMOUS THROUGHOUT THE WORLD 
FOR STRENGTH AND RELIABILITY 








Wherever Light Railway Material is used, there the name of Hudson is held in high reputation. Users 
of Light Railway Material on al! kinds of undertakings such as gold and diamond mines, collieries, 
sugar-cane, tea, rubber and cotton estates, nitrate fields, dock, railway and harbour construction, etc., 
know that Hudson Equipment reaches the highest standard of efficiency that has been attained. 


BRITISH - BUILT HUDSON 
STEEL WAGONS RAIL TRACTORS 


With sixty years of manufacturing ¢ xperi- Low in first cost, economical to run, and 
ence behind them Hudson Wagons are 
sturdy and reliable. They are designed 
with world-wide experience that covers 
every requirement—they are manufactured 
by expert craftsmen from materials of 
proved quality. Price and quality bot! 


; 
. 
. 
. 
, 
. 
: 
| 
considered, Hudson Wagons are by far 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
' 
. 
} 


so strongly constructed that it gives years 

of trouble-free service, the Hudson Rail 

Tractor is in demand for economical and ‘ 
efficient haulage. Paraffin model, 20 h.p 

Diese] models 3? h.p. and upwards 





. ~“ sa oa 
the cheapest in the long run Sten - ’ . Ask for our Tractor Catalogue 


ASK HUDSON'S TO QUOTE FOR] YOUR LIGHT 

RAILWAY REQUIREMENTS. 

In buying direct from the actual manufacturers you obviously obtain 

the lowest possible price and the service that only manufacturers can 

give. Any information or technical advice concerning light railway 

problems is placed freely at your disposal 

WRITE FOR THE NEW EDITION OF THE HUDSON LIGHT RAILWAY CATALOGUE 


Printed in four separate editions; English, French Spanish and Portuguese 


Roberk Hudson 


LIMITED : 


orcs 38 BOND STREET, LEEDS 


Hudson Wagons on a Telephones {Leeds 20004. Telegrams (all offices) : ‘* Raletrux.” Hudson Wagons in a 
Codes: ABC (5th and 6th), Bentley & Marconi. Timber Forest. 
















Dock Scheme in Natal. 








WORKS: 
GILDERSOME FOUNDRY, near LEEDS: 


LONDON OFFICE: 
Suffolk House, Cannon Street, E.C. 4. 


Tel.: Mansion House 7772. 
AFRICA: 
Jobannesburg: P.O Box 5744 
Durban: P.O. Box 1007. 
Lourenco Marques: P.O. Box 177 






Salisbury: P.O. Box 586 
Bulawayo: P.O. Box 322. EGYPT - 
INDIA Loanda: P.O. Box 265 Cairo: P.O. Box 1446 
oe Linq — pan Beira: P.O. Box 292. rn acon gay ‘ 
Works: Kidderpore Lobito: P.O. Box 101. P.O. Box 161. Port Louis SS 
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PATENT INCANDESCENT 


Automatic Bright Annealing and Heat Treatment 
Machines for Non-Ferrous and Ferrous Metals. 











Hil {\{H1| ‘ ii} | f . | . ’ : 
ai uu) ? " wt | TEMPERATURE ELECTRICALL) 
CONTROL VARIABLE SPEED 


TO WITHIN LIVE ROLLER 


- ye 5 DEG. CENT. CONVEYOR 
NON-SCALING AUTOMATIC 
ATMOSPHERE. : CONTROL 


AUTOMATIC ,.... 


nn i Hil il 


F URN ACES HAH 


Uniform Heating. Economy in Fuel. 
Iilustration of typical Automatic Continuous Live Roller Type Bright Annealing Machine, 
fitted complete with Charging Chamber, Enclosed Muffle Annealing Chamber and Low Maintenance Costs 


Sealed Quenching Gear, for bright annealing both non-ferrous and steel pressings 


THE INCANDESCENT HEAT CO., LTD. *™ Sweriwick,' “°*™ BIRMINGHAM. 


16) GROSVENOR. PLaee. Lounen. 5.W. 1. Telephone : Smethv Birmingham Norther awe rhs ; ELAS works. crv BOA. MANCHESTER 
Telephone: Slo eat,” Knights, London” re 























enables us to roll on a metal core and produce 


hollow bars in any class of Steel with a larger hole, more accurate 
in shape, straightness and centrality. 
Please submit your requirements and — 

DUNFORD & ELLIOTT (snuerrie: eweaer wines SHEFFIELD 





















CO NVEYORS 


CRANES - RUNWAYS, ETC. 


Genera! Engineering Work. 








sanost Class won GSvese L 


“LANG BRIDGE: 2222 


Sheet Metal, Woodwork in Telegrams: , — ACCRINGTON Telephone: Aggineten idan tik adore te _—s 

















ALWAYS SAFE 
WHEN YOU FIT 











F.W. POWER TRANSMISSION APPLIANCES. 
THEY ARE RELIABLE AND HAVE LONG LIFE. 





IAA 


F.W. Mild Steel Shafting 


LATHE TURNED AND POLISHED. 


SHAFT 
COUPLINGS 


Rigid! or flexible type for 


all purposes. 





POHLIG AERIAL ROPEWAYS 
LOADING PLANTS 


55 YEARS’ EXPERIENCE. 
MORE THAN 6,000 PLANTS SUPPLIED. 


J. Pohlig Aktiengesellschaft 
See (Germany). 





BALL BEARING PLUMMER BLOCK 
FRANK WIGGLESWORTH & Co., Ld. 


TEL.: SHIPLEY 354 


ENGINEERS, SHIPLEY, YORKS. rams: cuutcn. snipey. 


LONDON ADDRESS: 28a, BASINGHALL STREET, E.C. 2. 


‘Phone : 2611 METRO "Grams: CLUTCHDOM, AVE, LONDON. 











=A 


a 
= 


IF YOU HAVE NOT OUR CATALOGUE, WRITE US & WE WILL SEND IT. 
































= 


Dzo. 27, 1929 THE ENGINBER 35 


EXTRUDING PRESS. 














WE ILLUSTRATE BELOW OUR 1000 TONS Ordinary Hydraulic 
Extruding Press designed for extruding metal into bars of all sections. 





WHEEL BOSSING PRESSES. 
IMPROVED SPOKE BENDING 
MACHINES. . - 

WHEEL GLUTTING MACHINES. 
HYDRAULIC WHEEL PRESSES. 





SORE PERE REESE EERE EE EEEEE HEE OEEE TEES EEEESEE EEE ED 


SPECIAL 

HIGH-PRESSURE 
HYDRAULIC PUMPS 
FOR WORKING IN 
CONJUNCTION WITH 
OUR EXTRUDING 
PRESSES. 


SOOO OEE REE TEESE EERE EEE EERE EEE E EE EEE EEE EEE EE EES 


Telegrams— Rivetter, Leeds. 
Telephonesa—20181 and 20182 Leeds. 


=. HENRY BERRY 


3%, VICTORIA STREET, WESTMINSTER, S.W.1. EDS 
Telegrams—Vilvalle, Lendon. Telephone—3190 Vie. ‘ Londen "y 4 es 


























sets DERSON & GLASS, | ° 


“1... } z LIVERPOOL 
clephone Nos.: Office—Bank 8865 (3 lines) and W poe yuse—Central 3711 
=?) iF \LLEABLE IRON ¢ STEEL 
T _ snting o all me ¢ Re ~ bg dy - og * ~_ ~ 
) ae GREAT VARIETY ‘OF HEAVY-SIZED 









_ NB.” The Object 
of the Serrations is Greatly 
Increased Strength.” 


=a 
+ Pin 


Seamless Steel * * Foree-Beed ” Type 






PLAIN & CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 
Quotations and Sections on — catio nm, Shipment Orders promptly executed 
»s pc mdence Solicited 

















PETROL PARAFFIN 






























































Fillers. Pattern No. 38. 1 Gall. 

Handle at Back or Side. | Goppugated Steel Oil 

a Lee 

OIL 
CABINETS 
Marine Sets for :— Auxiliary Lighting Sets. “SAVE. TIME 
& MAKE THE 
MOTOR LIFEBOATS. b P| t HANDLING 
SHIPS LAUNCHES. Stand-by Plants. OF OIL A 
MOTOR GRUISERS. Air Compressor Sets, &c. —-——— 
AUXILIARY YACHTS, &c. Pattern 
Reliable and inexpensive. aon. Lo 
THE PARSONS OIL ENGINE CO. L™- Seamless Steel Valve Type. 











SOUTHAMPTON, ENG. tATAl for FREE 


"Phone: 4662 So'ton. ‘Grams: “Motors, So'ton.” 





= — 


° London: Victoria 2525. Birmingham: Midland 1458. 
Phones {Lveroa Bank 1379. Glasgow : Central 6522. 
Newcastle-on-Tyne : Central 2436. Cardiff: 2892. 
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HURST, NELSON & CO., LTD. 











STEEL BRAKE VAN, 
AS BUILT FOR THE SOUTH INDIAN RAILWAY CO. 


BUILDERS OF 


Railway Carriages, Wagons, Electric Cars, 
and every other description of Railway 
and Tramway Rolling Stock. 





MAKERS OF 


Wheels and Axles, Railway Plant, Forgings, 


Smithwork, Iron and Brass Castings. 


Pressed Steel Work of all kinds, 
including Underframes and Bogies. 





London Office: 32, GREAT ST. HELEN'S, BISHOPSGATE, E.C. 3. 
Cardiff Office: MERTHYR HOUSE, DOCKS. 
Glasgow Office: 78, ST. VINCENT STREET. 


Registered Office & Chief Works: 


The Glasgow Rolling Stock and Plant Works, 
MOTHERWELL. 








WATER 
SUPPLIES 


ARTESIAN TUBE WELLS. 


Improved Patent Air Lift 
Pumping Plant. 


Le Grand, 
Sutcliff & Gell, Ld., 


THE GREEN, SOUTHALL, MIDDLESEX. 


Telegrams: Abyssinian, Southall. 
Telephone: Southall 1394 (3 lines). 












COVENTRY VICTOR 
Vibrationless Engines. 
TWINS POUR 
sizes: ; Lo $ 

34-8 hp. , = 0-18 hp. 


COMPACT. 
RELIABLE. 


Send your _ uire- 
men’ 


PEGLER BROS. ° 


BRIDGETON SMELTING wonxs, 
Fordneuk Street, BRIDGETON. 
Regd. Office: 54, Brown Street, GLASGOW 











MACHINE VICES 


Ground Jaws. 





PIDGEN BROS., 
Helmet Row, Old Street, London 








THE 


PLENTY-STILL 
OIL ENGINES L™. 


NEWBURY. 
HEAVY OIL ENGINES 10 TO 900 B.H.P. 


Feed 
Water 
Heaters. 


ALL KINDS FOR 
EXHAUST & LIVE STEAM 


POLLOCK, 
MACNAB & 
HIGHGATE, 


Shettleston, 




















GLASGOW. 





YES 
SIRI— 





—be sure it is 


nowen NO eran 


THE 
ORIGINAL, INIMITABLE 


MAGNOLIA 


ANTI-FRICTION METAL 








FROM GREASER to Chief 
Engineer all ranks agree. Forty 
years’ experience throuzhout the 
world has proved it! Wherever 
genuine “ Flower Brand” Magnolia 
Anti-Friction Metal is installed a defi- 
nite reduction in bearing troubles is 
immediately noted. But why? 


IT Is alla matter of the actual 
friction produced. Owing to our 
original method of manufacture 
resulting in a “graphited” metal, 
“Flower Brand” shows on test a 
co-efficient of friction less than one 
third of that of competing metals. 
The result is self-lubrication, cooler 
running, longer life. 


BUT TEST it for yourself. 
Give “Flower Brand” a fair trial, 
poaperine, it carefully in accordance 
with our instructions, Forty years’ 
experience predicts instant success. 


Special 
BEARING METALS 
by 


“MAGNOLIA*" 


“ FLOWER BRAND” Magnolia 
has proved best for 90% of all lined 
bearings. The other 10% are special 
cases - which we make expertl 
balanced anti-friction metals—eac 
proved in practice for its purpose. 
Here are typical examples: 







For aero engines 
and the most severe 
service. A metal of the 
highest possible quality 







GAS ENGINE 
METAL 


A metal with 

special shock re- 
sisting properties, espe- 
cially suitable for Diesel, 
Oil and Gas Engines. 
Plastic and self-tinning. 


Introduced by us 

to meet the demand 

for a really good, cheap 
Babbitt for shafting, etc. 





Please request our new brochure, ‘* A Great 





Metai,”’ gladly sent free of all cost. 


MADE ONLY BY THE ORIGINAL INVENTORS—THE 


MAGNOLIA 





ANTI-FRICTION METAL CO. OF GREAT BRITAIN, LTD. 
49 QUEEN VICTORIA ST., LONDON, E.C. AGENTS THROUGHOUT THE WORLD 


TAS/Ma7 
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Hobs and cutters 
that cut gear-cutting costs ! 


Consider, that when ordering gear generating cutters, that “DBS” hobs and gear shaper 
cutters are made by gear-makers. They embody first hand production experience on 
every type of gear cutting machine. They have behind them the technical resources 


of the largest gear plant of its kind. And they are British. 


The “OBS” range of gear generating cutters includes 





hobs for spur, spiral, helical and turbine gears; taper, 
serrated and “DBS” patent combination hobs for 
worm wheels; gear shaper cutters for “DBS” and 
Fellows’ machines; circular generating cutters for 
thread generating machines; rack-cutters for 
Sunderland spur, spiral and double-helical planers— 
any generating cutter, in fact. 


Materials of the highest cutting and edge _ retaining 








properties; cutting profile ground-generated on 
machines developed and perfected by “DBS” engineers 
and tool makers; limits of accuracy of fractions of 
a thousandth; these are reasons for buying British 
—not just for sentiment, but for quality. 


DAVID BROWN & SONS 


(HUDD.) LTD., HUDDERSFIELD. 
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FACT No. 7 


PROVING 
Satisfaction. 








LONDON : 





4 Pulsometer Engineering C21? ae gO 


FOR THEYs 


Ny L “sya 
a. 


Pulsometer Centrifugal Pumps. K. Type. 


“As you know, we have been using these pumps for some years past and are still using 
them. They are mostly used for the supply of circulation water for our larger oil 
engines. It may interest you to know that, without exception, they are giving entire 
satisfaction; it is significant to add that, having regard to the large number that we 
have at work, we have not received a single complaint.” 

Write for List No. 1361. 


























ANDER 


TAYMOUTH ENGINEERING woOR 


Economical strength, 
ple operation, 
are the 


function. 

th running, simple 
rm above all, reliability, 
als of each. Write for our 
head cranes Booklet. 


You will see Anderson overhead 


rter © 
‘~. almost any qué 
cranes In peer variety of types: 


globe—in ct require- 
— ‘it to meet the exa . 

© (ETD: each buill to men its particular 
SON-GRIGE co, aND ments and limitations of its partic 


KS + CARNOUSTIE * 


and, 
essenti 
special over 





















CROFTS WORM REDUCTION GEARS 


Give Users the advantage of many 
years’ specialised experience, the assurance 
of best quality materials, perfection § in 
workmanship, long life and highest possible 


efficiency. 
Standardised Reduction Gears to meet all 
general requirements. Ask for lists. 


QUICKEST POSSIBLE DELIVERY. 





CROFTS (ENGINEERS) LT?. BRADFORD. 




















WE SPECIALISE IN THE ROLLING AND HEAT TREATMENT OF 


4 4 ALL CLASSES AND GAUGES OF STEEL, INCLUDING STAINLESS 
EEL ? TRI e J. J. HABERSHON & SONS LTD. 


HOLMES MILLS ROTHERHAM 

















IRTH STAINLESS 


THOS. FIRTH & SONS, LTD., 


SHEFFIELD. 
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Prin ting.—George Reveirs, Ltd., 
cnet cage, Favre DweORIPTIONS 
of Le ey lg at been printed at this 





PATENTS, DESIGNS, AND TRADE MARKS. 


Has & Mills,Chartered Patent 


AGENTS, % and 3%, High Holborn, London. 


Tel. Ad.: “Privilege,” London. Tel. No.: Chancery 7765 





BULL 5] METAL & MELLOID 00, 


Glasdo 
Tel. Melloid. a Telephones : ok “83 Clydetenk: 
et Ly 2 —Propellers,Bars, Sheets Pump Rods, 
dies, Condeuser Stays yy Plates” &c. 


Valve 8 
MELLOID . Trade Mark).— Condenser oe Boiler 
Sheets, Valves, &c. 


Tubes, 5 d Plates, Bars 
HIGH TENSILE BI — —Cast, Rolled, Forged 10 
ty Requireme: 
WHITE METALS. Tempaito, Babbitt, Plastic, &c. 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY ‘"° 


GOVAN, GLASGOW. 
Lendon Office:—12, VICTORIA STREET, 5S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES. 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE BOXES. 








THE GLASGOW ROLLING STOCK & PLANT WORKS, 


HURST, NELSON & CO., LTD., 


semanas OF RAILWAY CARRIAGES, WAGONS, 
ELBCTRIO hy and every other description of RAILWAY 


nd TRAMWAY ROLLING STOCK 
Makers of o Axum, Ramuwar ——_ > ~~ ape Surrs | 
Wona, =< = | 


and Bass C 
A, beng E * -MOTHERWELL 
reat St. Helen's, Uishopag 
Leadon Offices: 3, eB. St. Helen's, a, Bishopagate, EC5 





Ses Ulustrated Adet. page 30) (/ix week 
ufacturers of RAILWAY WAGONS ae CARRIAG 
CONTRACTORS for RAILWAY PLANT and STORES of 


P. & W. MACLELLAN LTD., 
Shay SLEEPERS, FISH BOLTS, SPIKES, 
every desecri 
Offices : 


CLUTHA WORKS, GLASGO 
eo pea 
RMANENT WAY MATERIAL, BRIDGES, and 
128, Trongate, GLASGOW 
Registered Offices: Clutha House, 10, ym ye 
Westminster, 





Gc. R. TURNER, LTD. 


RAILWAY ROLLING ‘STOCK & a MINING MACHINERY 
For Home and Abroad. 

Railway Wagons of every ’ 
& Conveyors 
and Kep Gears. Structural Steel Work 
Tonge Ome ng 

,- eae LANGLEY eg OTTINGHAM 

32, Victoria Street, 8. 


4 Adv. |}. +--+ 


R. Y. /. PICKERING & C0., LTD. 


MANUFACTURERS OF 
’ seamed CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
‘BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial and Foreign Railways. 
WissAW — SCOTLAND. 
LONDON OFFICE: 
10, Iddesleigh House, Caxton Street, S.W. 1. 


GLOUCESTER RAILWAY CARRIACE & 
WAGOM:CO., LTD., 


Wreught Iron Pulley Makers, 
Malleable Iron & Non-Ferrous Castings 
af every description. 
"Phone: 8041. Telegrams: “ Pulleys,” Gloucester. 
FOUNDRY DEPT., EMLYN WORKS, GLOUCESTER. 














vt ONE SFE t 
IRON AND S TeEt 


ne *1-)--s 
Ol POLS, STEA MAIS TOOL PALES J 
STU Be 


JOHN SPENCER a 











FOUNDRY MOULDING BOXES 


and 


WHEELBARROWS 


WRITE TO: 


Sterling Foundry Specialties Ltd. 








BEDFORD. 

















CEORCE RUSSELL & 69. LT., MOTHERWELL. 
ENGINEER F ALL 
te CRANES “2 








Tue Mircnett Conveyor & Transporter Go, LtD., 


ALL CLASSES OF 
eee WAGON TIPPLERS, TRANSPORTERS, CONVEYORS, 
‘aan aioe Catan TELPHERS, CRANES, LOCO. COALING PLANTS, 

GRABG, COMPLETE BOILER HOUSE EQUIPMENT, 


LONDON, ECL 
Mntren, Onn. London AERIAL ROPEWAYS. 


Grams: 
Phone! Holborn 2822. 














| 











THE ONLY STEAM TRAP 
WHICH AUTOMATICALLY 
DISCHARGES ALL AIR 
WHICH COLLECTS BOTH 
DURING SHUT-DOWN 
PERIODS AND DURING 
OPERATION 


AIR- LOCK ELIMINATED WITHOUT 
ATTENTION 


List E 394 on application 


Howpene Braoxe E> sews wea wesy sowven MANCHESTER 


Lenoon Ornce: 315 Ansey House Wesreinsren: SW! 
1GT ENGINEERS IM THE MAIN IHOUSTRIAL CE 


HOLDEN & BROOKE 











LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1. 


(Oppeaite Peet Offiea. 


Makers of EJECTOR 


CONDENSERS 


for ‘TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


New Telephone Number : Vietorta 8466. 














“I can testify to its efficiency.”—Lozp Kautvix. 


Boyle's 


patent ‘* AJR-PUMP™ 
VENTILATOR 


FOR BUILDINGS AND SHIPS. 
DOUBLE THE POWER OF EARLIER FORMS. 
OVER TWO MILLION IN USE. 


“Its effective action is secured by the scientific 
utilisation of well-known natural laws.”—Sim WILLIAM 
Crookes. F 

Awarded £50 Prize with Diploma {only prime vr 
Internationa! Ventilator este, London, 
International Ventilator Testa, ’ Paris, "wo Gol Gold {iodals 
wie Diploma. 


“* Its complete success in securing the required con 
tinuous upward impuise is testified to by high suthori- 
ties.” —GOVERNMENT REPORT (Blue Book). 


ROBERT BOYLE & SON 
VENTILATING ENGINEERS, 
65, HOLBORN VIADUCT, LONDON 
Telephone: CENTRAL 4588. 


J.& EK. HALL 


2 LIMITED >e-- 
ENGINEERS 


DARTFORD, KENT. 


London Offices: 10, ST. SWITHIN'S LANE, £.0. 4 
Tel. : Dartford 201; Mansion House 7536, 


REFRIGERATION 


for both 


LAND and MARINE 
PURPOSES 


Established 1785. 









































MELDRUMS or 
TIMPERLEY tor 
ACID RESISTING 
METAL FOR ART SILK, 
CHEMICAL AND DYE 
WORKS. 


BRETTS PATENT LIFTERCIC? 


SPECIALISTS IN 


DROP-FORGING 

















~ EQUIPMENT. 
iLL WORKS COVENTRY. 











LEA 
RECORDERS 


For all purposes, where 
ACCURACY is required. 


Write for latest information to :— 


THE LEA RECORDER CO. LTD. 
28, Deansgate, Manchester. 











AERIAL ROPEWAYS 


E. L. PRICE LTD., 
6, Upper Bedford Place, London. 


Bish hie-ft t1.§ 




















cONVEYINe 


screant tren "82133, 5E 











“GRIFFIN” 
CHILLED WHEELS and ROLLERS 


FOR TRANSPORT ON RAILS FOR ALL INDUSTRIAL PURPOSES 


CHILLED CASTINGS, Ltd., 27, Mincing Lane, LONDON, E.C. 3. 




















CRUSHING ROLLS, SCREENS, 
ELEVATORS & CONVEYORS. R, 





STONE-BREAKERS. 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 





STEAM ENGINES & PUMPS 





T. SHORE & SONS, Ld. 








BROADBENT & “SON, Ld., Stalybridge. 


QUARRY OWNERS & CONTRACTORS 








ETRURIA, STOKE - ON - TRENT. 
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Special 
High Ratio 
Enclosed 


Gears. 









TO 
R.P.M. 


> 


: The illustration represents one : 
: of these gears as recently sup- : 
: plied, the combination of worm : 
: and special spur gear being : 
: elearly shown, the top cover : 
: being removed for this purpose. 


: RATIOS UP TO: 
: 1000 TO 1 WITH : 
: VARIABLESPEED : 
: IF REQUIRED. 


FROM 


2,900... 











HY. WALLWORK & CO.,LTD., 
MANCHESTER. 




















BEDFORD ENGINEERING CO. 
Lavoe w. roPus. BEDFORD. 

















7 5 oi tee 
ELECTRIC CRANES. LEVEL LUFFING J. H. HEATHMAN 


PARSONS’ GREEN, FULHAM, 
LONDON, S.W.6. 





CRANES. STEAM CRANES. 
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POWER STATION EQUIPMENT 


HAMS HALL 


BIRMINGHAM 
_ PRESENT CAPACITY 60000k« 


re > “Ne 











ie et - 
aT 






This station contains two 
37,500 K.V.A. G.E.C.- 
Fraser & Chalmers 
Turbo- Alternators. 


The 


SOLE CONTRACTOR 


for 


THE WHOLE OF 
THE ELECTRICAL 
PLANT AND 
EQUIPMENT. 



















lial 






THE GENERAL ELECTRIC CoO. LTD. 
Head Office: Magnet House, Kingsway, London, W.C.2. 
Engineering Works: WITTON WORKS, BIRMINGHAM 
FRASER & CHALMERS ENGINEERING WORKS, ERITH, KENT 
Branches throughout Great Britain and in all the principal markets of the world. 
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D istillation 
Plant with 


Critical 
Characteristics 
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YA 


Please request Catalogues of 
STILLS (Pressure & Vacuum, heated by direct fire, oil, 
steam or electricity), DEPHLEGMATORS (with or 
without reflux apparatus), CONDENSERS of every kind. 


CHEMICAL PLANT UNITS 
& COMPLETE INSTALLATIONS 


for all Processes. 


Giwais 
DAGENHAM 


W. J. FRASER & CO., LTD. : DAGENHAM : ESSEX : ENGLAND. 
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200 TONS OVERHUNG HIGH -CAPACITY 
PATENT FORGING PRESS. 


Self-contained with In- 
verted Steam Hydraulic 
Intensifier. 


Increased penetrative power of 

intensifier reduces time required to 

forge, giving additional output from 
existing furnaces. 


RANGE OF PRESSES: 
100 TONS TO 12,000 TONS POWER. | 





Consult 


DUNCAN STEWART & Co., Ltd., 


LONDON ROAD IRONWORKS, 


GLASGOW. 


ALSO MAKERS OF ROLLING MILL PLANT AND STEEL WORKS MACHINERY. 
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be 
OXYGEN 


Master of Metals 


Gas Welding and 
its Applications. 





,. Fai 


eg . at a 
views ee & 


=~ 
—— = 





! The World's } 











t biggest \ 
Aj ; 
re. ‘ 
i Sses is 
° At 
M Floating Crane | 
y | | 
“Fusion Welding is the modern 
| HE self-propelled i. method of joining metals. The 
Floating Crane | characteristic flexibility of the 
illustrated above , oxy-acetylene flame, its sim- 
proves the capability | plicity, and the ease with which 
of Messrs. Cowans tf it may be adjusted, permit the 
hI use of gas welding in cases where 


Sheldon for solving 4 
) all lifting problems, Th 
from the smallest up a 


any other process would be 
difficult, costly, and sometimes 
quite impossible.” 





ix to those of the a 
: th 
’ greatest magnitude. + 
ik] A 
rh ¥ 
This Crane will revolve through a complete (\ If you are interested in gas 
4 circle with loads of 350 tons at 100 ft. radius, j welding write for a copy of our 
4 with «hit of 140 ft. The main load are lifted } booklet :— 
on two independent t i . 
H —_, —_ oh be ond ote inkpualently A [ ; “Gas Welding and 
coupled together. auxili urchase of - + . ” 
i 50 tone gives a total lift of 200. wil atroley its Applications. 
o tons capacity travelli id : 
j of the jib gives « hesioontel “tunel of Bh. nt It illustrates and describes many 
\ This obviates the need to use the derricking J typical instances of the wide 
motion for small loads. . 


range of applications of the 
oxy-acetylene blowpipe. 

















— . . a — 1D, 
Be ITISH()XYCEN(L 
D) ANGEL R® EDMONTON 2 hee 












— 


B.O.C. SERVICE. 
EQUIPMENT 
ADVICE 





INTE Sy 
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ERNEST NEWELL «& CO., LTD. 


MISTERTON, via DONCASTER. 




















Telephone: 
No. 1! Misterton. CODES 
Bentley's 5- 
Letter Code. 
Telegrams: 
Newells, Western Union 
Misterton, 5 Letter. 
DONCASTER. 
Western Union 
Universal Edition 
Sele A.B.C Bth Edition 
Representative 
for Scotland : Engineering 
T. C. Lennard, 2nd Edition 


Baltic Chambers, 
60, Wellington St., 
Glasgow. 





BATTERY OF WET GRINDING TUBE MILLS—CARDEN SHAFT DRIVEN. 


SEE OUR ADVT. IN THE NEXT ISSUE OF “THE ENGINEER” FOR GRINDING CEMENT CLINKER 


THE LARGEST AND MOST EXPERIENCED BRITISH MAKERS OF 


COMPLETE CEMENT MAKING MACHINERY. 
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PROVED RELIABILITY! 








“SYPHONIA”—THE BEST “ALL-ROUND” TRAP. 


OVER 5000 SOLD IN 1928. EXTREMELY ECONOMICAL, siieaitiiiia es 


BRITISH 


INDUSTRIES 


| MANY HUNDREDS OF REPEAT ORDERS. 
































VACUUM & SUPERLIFTING TRAP. 


POSITIVE OPERATION BY LIVE STEAM. 














——— — 
r T 








r “SYPHONIA - RAPIDE” oui 


A QUIGK DISCHARGE, HEAVY DUTY TRAP. "ELYOR IRLAM 
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= STOTHERT & PITT _L™® BATH 


mA ENGLAND 
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90-Ton Electric Coaling Transporter, 80-Feet. span, 
47-Feet overhang each end, 350-Tons hourly output. 





Lo > 
jie» 
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CHAMBERS § 


THORNCLIFFE | 


ENGINEERS DESIGNERS 
MANUFACTURERS & ERECTORS 


of PLANT - a 


BLAST FURNACES (4/— 
COLLIERIES | 
CHEMICAL 
BYE - PRODUCT 
STEEL WORKS 
COKE OVENS 
GAS WORKS 






















<n 
~~ 


NEWTON CHAMBERS & CO. LTD. thorncurre near SHEFFIELD <—~ 
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TT 
i | DEVELOPING 
~/ AFRICA 


LIABLE CRANES | 





Smith Cranes are sent to every part of the civilized 
world, and are being used to an ever-increasing 
extent in the development of interior regions, where 
reliability is obviously the very first consideration. 


Smith's Cranes have been used in large numbers or 
development schemes in all parts of Africa. 





WEST AFRICA CENTRAL AFRICA MADEIRA 
Pretori 

en Johannesburg CANARY ISL. 
Late Masi Las Palmas 
poaay loon Coloay ST. HELENA 
Boretu preteetentain ALGIERS 
Kaduna undays River 
Secondi I ah ve Bona 
Takoradi none. EGYPT & SUDAN 
. Alexandria 
pure, Mgscsust EAST AFRICA Port Said 
T. rie ad Port Elizabeth Port Sudan 
—" East London Assiut 
E " Durban Nag. Hammadi 

his S ~S » te. 5 Delagon Boy Ase . 

. SOUTH AFRICA etl ee — me om 

Simons Bay Kilindini 





eo. ASCENSION ISL. 


It always pays to specify 


SMITH’S OF RODLEY 


Thomas Smith ¢ Sons(Rodley\Itt Leeds 




















Y10 
| FAIRFIELD 


SHIPBUILDING AND 
ENGINEERING C9 LT9 


Sos —e a eS 


RMMS. AORANGI 























Desiquers & Constructors of all Classes of Mail & 
fasseuger Vessels, Warships, Oil Fankers, Yachts, etc. 


MAKERS ALL TYPES */ MARINE ENGINES © BOILERS. 
HEAD OFFICE AND WORKS: 


London Office: 9,VICTORIA STREET, Telegrams: FAIRFIELD, 


WESTMINSTER,S. W.1. GLASGOW. 
Telegrams : KENTIGERN, SOWEST, LONDON . * 
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TWICKENHAM DOUBLE-DECKER GRANDSTAND. 




















STEELWORK DESIGNED AND MANUFACTURED BY Conditions compelled a tall structure and 
the illustration above, which shows the 

RUBERY, OWEN & CO. Steelwork in course of erection, indicates 

' the well-braced system found necessary 

DARLASTON, on account of stresses due to wind. The 

upper deck has a seating capacity of 

SOUTH STAFFS. 5,000 and the lower deck about 4,000 


people. The roof cantilevers 35ft., and the 
height to apex of roof is 90ft. More 
than 600 tons of British Steel was used. 











RUBERY, OWEN & C. 


LONDON OFFICE: 


IMPERIAL BUILDINGS, 
56, KINGSWAY, W.C.2. 





| 
= 


| An ¥, 
s y BIRMINGHAM 
N , OFFICE: 
is hg NORWICH UNION 
s ; CHAMBERS, 
e if CONGREVE STREET. 
i 


Messrs. 
HUMPHREYS Ltd. 
Contractors. 
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NORTH BRITISH LOCOMOTIVE Co. Lto, Gtascow. 


BUILDERS OF ALL TYPES OF 


LOCOMOTIVES 




















45-2 TYPE 


THREE CYLINDER PASSENGER LOCOMOTIVE FOR THE METRE GAUGE 


FEDERATED MALAY STATE RAILWAYS (CROWN AGENTS FOR THE COLONIES) 


Cylinders (3) 17” x 24” Heating Surface 2355 sq. ft. Tank 3000 gals. 
Coupled Wheels 4’-6’ Grate Area ae Fuel 315 cub. ft. 


Tractive Force at 85% = 29460 Ibs. 
Total Weight (E & T) 108 tons. 
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GRINDING MACHINERY. 


WE ARE MAKERS OF ALL KINDS OF GRINDING AND 
CRUSHING MACHINERY, A TYPICAL EXAMPLE OF WHICH 
WE ILLUSTRATE. 





THE MILL SHOWN IS ONE OF A PAIR RECENTLY 
SUPPLIED FOR GRINDING SILICA, DOLOMITE, ETC. EACH 
OF THESE GRINDERS WEIGHS 30 TONS. 


IF IT IS A QUESTION OF GRINDING CONSULT— 


BRADLEY & CRAVEN Lip. 


WAKEFIELD, YORKS. ‘Phone: 2244 (2 lines). 























85/7 
MAGNESIA INSULATION. 


HIGH TEMPERATURE COVERINGS. 
SLABS, SECTIONS, PLASTIC 
HARD SETTING COMPOSITION. 


speciFy “DARLINGTON MAGNESIA?” coverines. 


MADE BY THE WELL-KNOWN PATTINSON PROCESS. 


MANUFACTURED BY 


THE CHEMICAL & INSULATING CO., LTD., 
canton eee DARLINGTON. - pexra Samsearon 

















JOSEPH EVANS & SONS TREBIE 


(WOLVERHAMPTON), L.TD., 


Culwell Works, WOLVERHAMPTON. 


Telegrams: “EVANS, WOLVERHAMPTON.” Telegrams: “ DRYOSBO, WESTCENT, LONDON.” 


LONDON OFFICE: 109, Kingsway, W.C. 2. 
. R A vi 


TREBLE RAM PUMP DIRECT DRIVEN BY MUCH MORE EFFICIENT THAN 
ELECTRIC MOTOR. CENTRIFUGAL PUMPS. 
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SS SEAMLE/S =: 
—> STEEL TUBES — nn 
STEAM PIPES 
CYLINDERS & HOLLOW FORGINGS 
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HYDROGEN & OTHER COMPRESSED GASES. 


THE CHESTERFIELD 
TUBE COMPANY LTD. 


ENGLAND. 


COLD DRAWN SEAMLESS STEEL TUBES SEAMLESS STEEL CYLINDERS FOR THE SOLID DRAWN STEEL TUBES AND HEADERS 
seemed:  * Mae 24° INTERNAL STORAGE OF CARBONIC ACID OXYGEN, OF VARIOUS me?! 2 el WATER TUBE 
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Let us quote you for: 


IRON CASTINGS. 


OUR NEW IRON FOUNDRY, 


which is arranged on the most 
modern lines, enables us to quote low 
prices for castings up to forty tons 
weight, castings only or machined. 


We can also supply PATTERNS at 
competitive prices. 








Our manufactures include: 


“DAVY” High-speed Forging Presses, 100 to 
12,000 tons power. 


“DAVY” Rolling Mills and Steel Works Machinery. 


“Morgan” Continuous Rolling Mill Plants, Bar 
Shears, Roller Straighteners, etc. 


Steam Hammers of all types. 





Boilers of the Lancashire, Cornish and “Blake” 
Waste Heat types. 








a 
ke 





“Firth Staybrite” Vessels and Tanks. 
GROUP OF TYPICAL CASTINGS. 


DAVY BROTHERS LTD., 
SHEFFIELD. 


ears Established 1880. a 


Sheffield 22161 (5 lines). 


La 
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“A Cold Saw that is a 
Modern Machine Tool’ 


KITSON ROTARY PUMPS 


from 400 G.P.H. to 30,000 G.P.H. 

















WILL PUMP :— SEWAGE, 
ACIDS, FUEL OIL, 
BITUMEN, LIQUID EGGS, 
TALLOW, BILGE WATER, 
DISTILLATES, “RN _ PAINTS, 

TAR OILS, — AS WELL AS WATER. 


Pump with Fast and Loose Pulleys on base plate. 
Specimen Prices. 


C. I. Specification 8000 G.P.H. 100 ft. Head. Suction lift 22 feet. 275 R.P.M. as illustrated 








£55 10 O 
Kitson Lights, Pumps and Refrigerators, Ltd., *° APSEx,HOUSe: vicToRta st. 














CLARKE, CHAPMAN & C0.. LID. 


(ace 6 60m Be. Al, Engineering, 1st & 2nd Eds. 
onde! ee Siftratomt* Victoria Works, GATESHEAD. Telephone No.1 Geteshead 773, Sit Lines 


Western ian oat oe nternational 
Bentley's Complete Phrase Code, Scotts 10th Ed., & Private. 





A NEW DEPARTURE IN CARGO HANDLING 
AND DECK HAULAGE GEAR. 





This gear can lift or warp all loads from no load to considerable 
overloads at speeds varying from a creep to full speed by small 
increments under the complete control of the operator—A steady live 
pull can be maintained without any movement-—Self contained—No 
resistances —No contactor gear—No deck houses needed — High 
efficiency on all control speeds—Large overload capacity—Can be 
arranged to stall at any load up to double full torque—Watertight 
and enclosed ventilated electrical gear suitable for the worst climatic 


The Clarke Chapman Patent Booster Control i 
Silent Electric Cargo Winch. conditions. 








London Office: 116, FENCHURCH STREET, E.C.3. Tel. No. 4251 Monument. Liverpool Office: 203, ROYAL LIVER BLDG. Tel. No. 1378 & 1379 Bank. 
Giasgow Office: 121, ST. VINCENT STREET. Tel, No. 9636 Central. Sunderland Office: 24, JOHN STREET. Tel. No, 73 Sunderland. 
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“HELLER” HIGH -SPEED COLD SAW. 


A DEMONSTRATION MACHINE ALWAYS UNDER BELT IN OUR SHOWROOM. 








Standard Machines as illustrated made 
in 5 sizes. 








ILLUSTRATION OF 
ae hy Cutting capacities :—Rounds up to 22” dia. 
FOR CUTTING 


BEVELS AND Mitres. Standard Beams up to 30 by 16”. 


ALSO :— 
j at Saws of various designs suitable for 
— we ‘ special classes of work such as Slicing 


Ship-plates, straight or bevel, ending and 
cutting out webs of crankshafts, frogs 
and switches, risers from castings, etc., etc. 


Consult us regarding your Sawing 
problems. 


LEO C. STEINLE, 


81, MARSHAM STREET, WESTMINSTER, S.W.1. 


"Phone; Victoria 6175. "Grams: ‘*Engirdeth, Sowest, London.”’ Cables; ‘*Steinle, London.** 


TRANSPORT 
PLANT 


The handling of coal on storage and dump areas is 
being carried out to an ever-increasing extent by 
“ BLEICHERT ” Cablecranes, to which there is 
practically no limit to span or stacking height. 

















In recent years the capacity of the Cablecrane has 


Re been greatly increased and is now fully equal to 
k —<— that of rigid loading bridges or transporters. 
y ‘ The “ BLEICHERT ” Cablecrane illustrated was 





recently put into commission, and has a capacity 
of 250 tons per hour. 








laa = TRANSPORTING MACHINERY 
“ae = & ENGINEERING CO. LTD. 


76, VICTORIA STREET, 
WESTMINSTER, LONDON, 8S.W.1. 











HEAVY DUTY COLD SAWING MACHINES. 


MODEL CS. 3. 


The illustration shows a large machine fitted 
with 60° diameter blade. 


The Saw teeth are formed in segments of 
high speed steel ensuring maximum 
production. 


We have machines cutting steel billets up to 
20° square section in 65/70 tons tensile 
steel. 


These machines are made for rapid cutting 
of steel bars, billets, girders, rails, etc., and 
can be supplied in various sizes to meet 
requirements. 


Piease send your enquiries to 


NOBLE & LUND Lr. 


FELLING-ON-TYNE. 
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LACY-HULBERT & CO., LTD. 


LONDON OFFICE: BOREAS WORKS, 
81, VICTORIA STREET. BEDDINGTON, 
WESTMINGT: 
bie, NR. CROYDON. 


PORTABLE 
COMPRESSORS 


PETROL AND ELECTRIC DRIVEN 


ror PAINT SPRAYING 
ON STRUCTURES, HOTELS, 
RAILWAY STATIONS, &c. &c. 


PECKETT & SONS, Ltd., Bristol. 


Telegrams—PECKETT, BRISTOL. London Representatives: FERGUSON & PALER. %. ame. Sere forest, 


TANK 
it” LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 
FULL PARTICULARS ON APPLICATION. 





































Centre Lathes for the repair shop, for factory maintenance, etc.— 
Sizes from 34in. to 7in. centres, all forms of drive, including treadle 


machines for use where no power is available. Also a range of 

attachments for milling, gear cutting, etc. Write for catalogues. 

Our technical department will advise on installations, etc., without 
obligation. 


DRUMMOND BROS. LTD., 
Rhide Works, Guildford. : [i y 


PACKING FOR STEAM ENGINES 


OVER 500,000 SUPPLIED. 


FRICTION DECREASED. POWER AND FUEL SAVED. 


The most extensively used Automatic Self-Adjusting Metallic Packing in the World 


THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD 


Branch Offices : 
LONDON: 116, Fenchurch St. LIVERPOOL: 632, Royal Liver Bldgs. SWANSEA: Pembroke Bldgs. GLASGOW: 52, St. Enoch Sq. NEWCASTLE: 2, Collingwood St., &c. &c. 


R. & W. HAWTHORN. LESLIE & CO., LTD. 


London Oftice: 54, Victoria Street, Westminster, S.W. 1. NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENCINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
FOR COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS. 


Marine Engineers and Shipbuilders. 




















Telegrams: ‘ METALLIC.” 


























Teleg. Add--LOCOMOTIVE, NEWCASTLE-ON-TYNE. ESTABLISHED 1817. 


TWIST DRILL SHARPENERS 








HERBERT HUNT\& SONS, OLD TRAFFORD, MANCHESTER. 
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CONSULT BRIGGS 


Write for 


Illustrated Booklet who have 65 years experience fof waterproofing 
** All about Aqualite problems of every cme ae in all parts of the 
worl 


Full Technical information is at your disposal. 


WILLIAM BRIGGS & SONS, LTD., 








LONDON. DUNDEE. 
6, Lloyd’s Avenue, E.C. 3. 5, Cowgate. RESERVOIR recently i 
Ketabliahed 1866. ‘Phone: Royal 3679, Phone: 6167-6. Waterproofed with BRIGGS’ “ AQUALITE" SHEETING 











ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. oe 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 
All sizes.and to suit any Gauge of Railway. 


Also Makers of 


Internal Combustion Rail Locomotives. 


Prices, Photographs and full specifications on application. 











Telegrams—Loco, Leeds. Telephone—National 20993 
Codes—Al, Lieber's, A BC (4th and 5th Editions). 


London Office: Liley, Pearson & Co., 39, Victoria Street, Westminster, S.W.1. 








ee ee ee 


BM HARDENS IN Bf fe BRAND-% PAIR OR OIL. 
Powe e Cold attain Sheffield. 














“1 BOILERS 


OF ALL TYPES. 
AND FOR ALL PRESSURES 








apply to 
ABBOTT & CO. clewarky Ld., Newark-on-Trent 
CONTRACTORS TO THE FLANGED & WELDED WORK of every description. 

ADMIRALTY, MOTOR WAGON BOILERS, 
WAR OFFICE, HYDRO’ CASINGS, 
INDIA OFFICE, REPAIR FIRE-BOXES, 
BOARD OF CUSTOMS, EVAPORATOR SHELLS, 
CROWN AGENTS, &c. VULCANISING PANS, 

&c. AIR RECEIVERS, &c. 


Telegraphic Address: ABBOTT, NEWARK. ABC CODE (4th and Sth Editions). Telephone No. 34 
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For 
| reliable 
‘refrigeration 
specify 
HASLAM 
PLANT 


to ensure complete freedom from 
break-down. Haslam Plant has an 
unequalled reputation for economi- 
cal performance of a most con- 
s.steqt type—it is made in all sizes 
for both marine and land work 


and can be supplied on either the 
Ammonia or CO2 systems. 


In addition Haslams can undertake 
every description of Brass and 
Copper Work and General Loam 
and Sand Castings up to 15 Tons. 
Full particulars will be sladly sent 
upon application. 


FOUNDRY AND 
ENGINEERING co (1927) UF 


“ow HASLAM & NEWTON ue 
HEAD OFFICE & WORKS: DERBY. 
ps rane je ont 779 Derby. 
* Derby. 


London nd Imperial Buildings, 
56, Kingsway, W.C. 2. 





@E6 


CLARKSON 


SILENCER 


BOILERS 


get se wD, > 








— FOR — 
WASTE HEAT RECOVERY 
from 2 or 4 STR. ENGINES. 


DONKEY BOILERS, COAL 
or OIL FIRED. 


ALL MARINE and LAND 
PURPOSES. 





Many Satisfied Users—Repeat Orders. 


THE 


Clarkson Thimble Tube Boiler 
COMPANY, LIMITED, 
613, AUSTRALIA HOUSE, 
STRAND, LONDON, W.C. 2. 


Temple Bar 2112 Clarsteamo, "Phone, London. 














| TRIER’S PATENT 


“SPLIT GRIP” 
. COLLAR 


As useful as a split 
pulley. 
MADE IN 

HALVES. 


No set screw to 


Cause Accidents. 


| GRIPS LIKE A 
VICE. 


Fixed or removed 
» 


Disturbance. 














REAL RIVETING EFFICIENCY 


FOR 


AIRCRAFT 

















The above illustration shows a light-weight [portable pneumatic riveting 
machine of our latest design for metal aircraft work, fitted with detachable 
bottom arm for heading all the rim rivets in Steel Wing Spars. 


The cylinder is of Aluminium and all important parts are of the finest 
cast steel, hardened and ground. 


This is a machine of great reserve power, capable of forming a full rivet 
head with the edges flat down on the sheet all round, with air economy 
hitherto unknown. 


DE BERGUE & CO., LT. Encineers, MANCHESTER. 





F ES 


QAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES, Led, 
Ashton New Read, MANCHESTER. 


OIL ENGINES 
PUMPS & AIR COMP 
THE HAMWORTHY ENGINEERING CO., maa = 


Branches { 75, Victori LON: 
U1I8, Queen Street,’ GLASGOW. 























SPECIALITY: 


CAPSTAN LATHES 
The TIMBRELL & WRIGHT 


MACHINE TOOL & ENG Co., Ltd. 
Slaney St., BIRMINGHAM. 
See Displayed Advt. November 15th. 











BROTHERHOOD 
REFRIGERATING PLANT. 
PETER BROTHERHOOD, LTD., 

PETERBOROU 


Associated with Agricultural & a ‘Eagiecans Ltd. 
See our large advertisement December 13th. 


IRON PLATE WORK, 
TANKS, &c., 
GALVANIZING. 


Send your enquiries to: 


ARKINSTALL BROS. Ltd., 
COVENTRY STREET, BIRMINGHAM, Eng. 




















FINED £50 FOR SMOKE 
NUISANCE! 

AVOID THIS BY FITTING 
SEOTOO SMOKE PREVENTERS. 


SMOKE PREVENTION LTD., 
1, VICTORIA ST., S.W. 1. 











ROPEWAYS aa 


ALDWYCH HOUSE 
A \ LONDON, W.C.2. 
"Phone : Holborn 5661 (3 lines) 
Telegrams : Ropeways, London 
CONSTRUCTORS OF 
AERIAL ROPEWAYS 
ON THE “ ROE” SYSTEM 




















This special 









Thor Chippers are smooth-running, power- the bore to size 
ful and speedy. They havea simple and removes ‘all ‘the 
efficient valve mechanism and work with high points left 
less vibration than ordinary hammers. by grinding, and saves that first rapid 


Made in two types—‘sleeve” and wear_which takes place when the barrel 
“spool” valve. is merely ground. 
The barrel of every Thor Chipper is All we ask is that you try one Thor 


made of high grade alloy steel and the Chipper and we know its performance 
bore is hardened, ground and lapped. will thoroughly convince you of its 
operation of lapping superiority. 


TOOLMAKERS SINCE 1893. 











Sole Makers— 
| nisi Bros. Ltd., 


Victoria St., Westminster, S.W. 





INDEPENDENT PNEUMATIC TOOL COY. 
ncorpoTated in U.S.A. with Limited Liability), 
40, BROADWAY. WESTMINSTER, LONDON, 5S.W.1. 


Telegrams ; ‘‘ Thoriool,’’ Sowest, London. Cables: ‘‘ Thoriool,’ London. Telephone: Victoria 6655. 














OF, EVERY DESCRIPTION. 
SAND or DIE 
FOR ALL TRADES. 


“COANAILIUM” 
A NON-CORROSIVE ALLOY. 


Suitable for Marine and all Outdoor work 
Write for particulars. 


ROBERT W.COAN, LTD. 
THE ALUMINIUM FOUNDRIES, 
COAN HOUSE, DUNCAN ST., LONDON, N. 1. 


THE GLEVELAND 
BRIDGE ano 


ENGINEERING GO., LT 
fe aero 
HEAD OFFICE AND WORKS— 




















DARLINGTON. 
Telegrams : Telephone: 
Cusveramp, Daaimreros. Se a. 














A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 


ESTIMATING 
MADE EASY 


using 
BROWNS 

SLIDE RULE 
SOON SAVES 


ivs COST. 
Booklicl Free 
DOUGLAS & WALLS LT° 

Drawing Of fice Specialists 

{4 TITHEBARN S*?. LIVERPOO 
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The 
WALTER W. COLTMAN 
—-BOILER — 

; (New Design.) 
< 
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Specially Adapted and Recommended 
FOR SHIPBUILDERS, DAIRIES, LAUNDRIES 
STEAM CRANES, STEAM NAVVIES, ETC. 


Manufactured by 


Walter W. Coltman & Co., Ltd. 
Central Boiler Works, 
LOUGHBOROUGH, ENGLAND. 


Phone : No. 51 Loughborough. ‘Grams : Boilers, Loughborough 


CASTINGS, stee. sronze. 
iron & ste. FORCINGS. 
DARLINCTON FORCE LTD. 


Darlington — England. 


WATER 




















SOFTENERS.| 


ere 











SOFTENING 1500 GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes, Scott & Western, 


TD., 
PARLIAMENT MANSIONS, 


VICTORIA STREET, WESTMINSTER, S.W. 1. 
(Opposite Post Office.) 
Telephone No.: Victoria 3415. 
Telegraphic Ad yg Vi... Leadon. 
Hundreds of Softeners supplied and treat 
ing successfully the most difficult water. 


Also Makers of all Types of 


MINING MACHINERY, PUMPS, &c. 





Matchless Best Cast Steel. 
Matohless C.S. Circular and Band Saws for 
Iron and Steel. 

Matchless Cast Steel Files. 


ALFRED BECKETT & SONS, L™ 


SHEFFIELD. 











PERFORATED 
METALS 


WIRE WORK 


NAME PLATES 


OF EVERY 
DESCRIPTION 





W. BARNS & SON, 


GLOBE WORKS, 











Queensiand Road, Holloway, LONDON, N. 7. 














CONDENSING 
PLANT 
AUXILIARIES 


STEAM AIR EJECTORS 


2 or 3 Stage with Intercoolers in 1 Casing. 

We were the first firm to introduce 

Multi-Stage Air Ejectors into Great 

Britain, thereby revolutionizing Condens- 

ing Plant Development—first then and 
first now. 


“HIVAC 


EXTRACTION PUMPS 


Single and 2 Stage, with Pressure Sealed 
Glands. 


FEED WATER HEATERS 
High and Low Pressure. 


EVAPORATOR S 





COMPLETE CLOSED 
FEED SYSTEMS 


DE-AERATORS 


SELF-CLEANING 
CIRCULATING 
WATER-STRAINERS 


HICK 
HARGREAVES 


& «O. LTD. BOLTON 





For 
ECONOMICAL 


POWER 


TRANSMISSION 


use 





THE IDEAL BEARING. 


Deliveries from stock 
for any quantity. 


VMUUAAAOUL ASLAM 


JOHN JARDINE L™: 


“B” Dept., DEERING ST., 
NOTTINGHAM. 














LANCASHIRE | 
CORNISH 
ECONOMIC | 
WM. ARNOTT & CO., 


COATBRIDGE. 


Sua liog 


PRESSURE WORK 
CONSTRUCTIONAL WORK 




















eam ‘[tlapone 


O38 Aw. Direct Coupled, Generating Plant, 


elapone Engines and 

Electric Generating 
Plants are made in a wide 
range of sizes from 1 Kw: 
to 30 Kw. 


Over 10,000 Plants are at 
work in all parts of the 
world for Wireless Stations, 
Country Houses, Cinemas, 
Ships’ Emergency Sets, etc. 


Leaflets on request. 


NEW ‘Pelaponé ENGINE C2 LP 
15, BAKER ST.. LONDON,W.1 


w am NEWPE A 
T £ GATE, WAKEF IE 
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RELIABLE PULLEY BLOCKS. 





STRINGER’S IMPROVED WORM 
GEARED TRAVELLING PULLEY 


; BLOCKS. 


Where exact location along the 
a geared Trolley is essential. 


struction, designed to give easy 


joist is required, 


These travelling Pulley Blocks are robust in con- 


handling and a 


long life. Ask for detailed specification. 
































v Each block tested by liftin 
dead weights 50% overload 
from works. 


F. 319 


PRICES NET. Delivered carriage paid to any 


. Price | Extra Extra for 
r To lift with r ll 
; chains oot Bearings 
| for ft to 
4) tons. 10ft. over travel 
i) ¥ lift. 10ft. Wheels. 
* f ee ey —— 
5 g 1 215/- 4/6 70/- 
: 1} 250/- 4/9 90/- 
? 2 295/- 5/- 95/- 
; 3 3842/6 5/4 100- 
) 4 445/- 6/6 120- 
; 5 495/- 7- 185/- 
9 7} 615/- 86- 170/- 
, | 2 10 865/- 13/4 190- 
1) 9 Section of joist must be specified and details 
4 ; of any projections on joist should be given. 
r] « 


and lowering 
fore despatch 


railway 


station in England or Wales (Scotch and _ Irish 


stations 5% extra) for orders amounting to £5 
others carriage forward. 


or over, 





STRINGER & SON (craDLey HEATH) LTD. 


Crown Pulley Block Works, CRADLEY HEATH, Staffs. 





Telephone :—34 Cradley. Telegrams: —*‘ Elevate "’ Cradley Heath. 


VIDAL 


PORTABLE ELECTRIC 
TOOLS 







Is this 

a fault ? 

It is sometimes said that Vida! 
tools are too well made, that 


<< 
yet seem to do all that is re 
quired of them. 


may be so, but —y x) 
deftaltely say that man 
and eight year old Vidal slectric drills are 


still In constant service, having successfully 
he ro usage to which such 


withstood rough 
tools are inevitably subjected from the day 
of their purchase onwards. 


For confirmation ask the man who owns 

one—then ask us to quote you. 

The VIDAL Engineering Co., Ltd., 
Thornton Road, Croydon. 











EAW.P. ELECTROD 
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The mark A.W.P. will always indicate material of the 


Please send for copy of our new Price List No. 


ALLOY WELDING PROCESSES 


ESS 


ced GREATLY REDUCED IN PRICE }© 


Inaddition anew 
flux coated type 
(A.W.P.FER 

MENTUM) 
has been intro- 

duced and will 
sell at PRICES 
FARBELOW 
that of any 
coated elec- 
trode now on 
the market. 


New methods, 
new plant, the 
new Works, and 
a constantly 1 in- 
Gag creasing demand 
ZW have all contri- 
buted to bring 
about a condi- 
tion which will 
materially 
m>enefit all users 
of A. W.P. 
Products. 


highest class. 
14 


LIMITED 


Ferry Lane Works, Forest Road, London, E.17, ENGLAND. 
Telephone: Walthamstow 2366, 2367. 2368. Telegrams: ‘‘Alweprol, Waltstreet, London.’ 


Codes; Bentleys and ABC, 5th Edition. 


WI RTH EBKELENZ 


MANUFACTURING PROGRAMME : 
MILL MACHINERY FOR FINISHING DEPARTMENT. 


Straightening Machines for Rails, Sections and Plates. 
Rail Drilling and Milling Machines. 

Plate Bending Machines. 

Roll Turning and Grinding Lathes. 


HIGH-CAPACITY MACHINE TOOLS. 


Tube Working Machinery. 

Boiler Drilling Machines. 

Standard and Wall Radial Drilling Machines. 
Cold Saws. 

High Speed Friction Saws. 




















PLATE EDGE PLANING MACHINE. 


The Clamping device can be arranged to operate either by compressec 
air, hydraulically, mechanically, or by hand. 


AGENTS 66, Hatton 


for ; Garden, 
oncar'onram gf, OHARA MUBRAY & 60., ,cnccn 


E.C. 1. 


BRITISH DOMINIONS, 
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ee 
PNEUMATIC TOOLS 


ARE 
ALL BRITISH. 


GLOBE 


PNEUMATIC 


ENGINEERING} CO.{LTD., 
IO VICTORIA(ST., 


LONDON] 
S.W. 1. 












RIVETERS. DRILLS. 





GRINDERS, RAMMERS, 
CHIPPERS, CONCRETE 
ROAD PICKS. BREAKERS. 


PORTABLE and FIXED 
AIR COMPRESSOR PLANTS. 























In every size. 

For every pressure from 1 in. of 

water column up to 40 tons per 
square inch. 


For every purpose. 


Budenberg Gauge Co., Ltd., 


Broadheath, near Manchester. 


Manufacturers of Dial and Self-recording Instru- 
ments for Pressure, Temperature and Speed. 











ARROL RIVETERS 




















Big Gap Riveter for Loco work. 


WHEN SENDING ENQUIRIES PLEASE STATE TYPE 
OF RIVETER REQUIRED; WHETHER FOR USE ON 
STRUCTURAL, BOILER, OR OIL TANK WORK; SIZE 
OF RIVET TO BE CLOSED; SIZE OF GAP; SIZE 
OF DAYLIGHT, AND WORKING PRESSURE. 


Excellent Workmanship guaranteed. 


SIR WILLIAM ARROL & Go., Lto. 


GLASGOW. 
5:8:8:38:8:8:8:8:8:8:08:8:8:8:8:8:8: 




























SOME “APS” 
CONTRACTS. 





Glasgow School of Art, Glasgow wea 

Hy se Ltd., Hanley. Baxter Bros. & Co. Ltd., Dundee. 
S. & A. Fuller, Ltd., Bath. Imperial Chemical Industries, Ltd., 
The Singer Motor Car Co.’s Buildings, Stevenston. 


Birmingham. Falkirk Infirmary, Falkirk 
Adelaide Hospital, Dublin. The Caley Picture House, Edinburgh 
ASP STEVEN L-citcer 
-GLASGOW. 














3 





we Nt’ 


Telephone: Newbury 7 Telegrams. ‘Plenty, Newbur/ 


NEWBURY, ENGLAND. 


Engines for Steam Yachts, Tugs. 
Coasters, Oil Tankers, Stern Wheelers. 
and Side Paddle Steamers ~ 


We are coniractors to the Admiralty and War 


Office. India and Colonial Offices and all 











us| 


mm 


Foreign Governments 
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MILL GEARING 
or SS, 
ROPE & BELT 
PULLEYS. 








BEARINGS. 
GEARS 


MACHINE CUT OR MACHINE MOULDED. 


SHAFTING 


IN ALL] SIZES. 


JOSEPH 


"Phones and Telegrams: Ss T =P 


PRESTON 19 and 96, SOHO FOUNDRY. OUNDRY. PRESTON 


"Phone and T.legrams: 
BLACKBURN 4224. 
YATES, BLACKBURN 























STEAM HAMMERS| 








+ CWT TO 
20 CWT. 


OVERHANGING 
FORM. 








COMPRESSED AIR HAMMERS. 


WITH SLIDES \ 


as illustrated. 











It is not only in watchmaking that accurate work- 
manship has areal value—it always tells. 


Massey Hammers are made like the best 
machine tools ; the same care is exercised in their 
design, the same methods of precision are 
adopted in their construction. 

Valves and Valve Tubes are accurately ground 
to fit. Piston Rods are ground to remove all 
trace of tool-marks, and motion work is case- 
hardened and ground where necessary. 


B. «5. MASSEY, L” 





OPENSHAW MANCHESTER 











Fi t it with. 
OLOK 


Positive 
Lock Washers 


Vibration accounts for over 50% 
of the wear and tear of your 
machinery, thus it is doubling 
the rate of depreciation. Fit 
“KOLOK ” Positive Lock 
Washers, the washers that grip, 
and ensure your machinery a 
longer lease of life. They do not 
injure the nut, its threads or the 
threads of the bolt; they allow 
for expansion, and Vibration 
helps them grip the tighter. 


iPrece List om request. 


POSITIVE LOCK WASHER Co., Ltd., 
21, YORK STREET, GLASGOW. 








di 


TORQUE! 


Not TALK, 
BUILT THE REPUTATION 


OF THE 


Coit CLUTCH 








Coil Clutch fitted to Billet Shears. This clutch transmits 316 in.-tons at!2Or.p.m 


Send Enquiries to the Clutch Specialists: 


The COIL CLUTCH CoO., Ltd. 


Phoenix Works, JOHNSTONE, SCOTLAND. 
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[F every Engineer and 
Manufacturer fully 
understood the possi- 

bilities of modern tube drawing 

processes, thousands of articles 
would be “MADE WITH 
TUBES” that are now produced 
by more expensive and less 

, efficient methods 

\ We have written a 40 page book 

entitled “ Make it with Tubes,” 

which fully explains this subject, 
and which should be read by 
every Engineer and Manufac- 





turer A copy is yours for 


the asking 
SIMPLY ASK FOR BOOK No. 35 
ACCLES & POLLOCK, LTD. 


MAKERS AND MANIPULATORS 
OF WELDLESS STEEL TUBES 


OLDBURY BIRMINGHAM 





OT 


fe pr 





Mm 





GEORGE FLETCHER « CO., LTD. 


DERBY ENGLAND 


London Office: e 21, Mincing Lane 


DESIGNERS AND MANUFACTURERS 


OF 


EVAPORATING ano 
CONCENTRATING PLANTS 


FOR ALL DUTIES. 


MACHINERY 


IN SUGAR 


SPECIALISTS 











= 


HIGH EFFICIENCY QUADRUPLE EFFET EVAPORATOR. 





ela Leer et PUpvastiWOCTRDVIF OWEN EVONIGErev! ved¥UspeYsETOMONELODUEVULEOGS SONTINTNVINTTTCODUITPNEYDUGGOTELTICTTTTTT A TSTeMHO PTOI UMI AMET U 


























HYDRAULIC STATIONARY AND 
PORTABLE RIVETING MACHINES 





The illustration shows a 
Portable Riveting Machine 
with universal suspension 
for riveting domes, fire- 
boxes, etc. 


HYDRAULIK i: 


DUISBURG 


KINDLY ADDRESS ENQUIRIES TO OUR REPRESENTATIVES: 


AABACAS ENGINEERING CO., LTD., 10, CANNING PLACE, LIVERPOOL 




















Renowned throughout the 
world for high efficiency 
_ and absolute reliability, 
“Broomwade” Air Oom- 
pressors are designed and 
built to give TROUBLE- 
FREE SERVICE. 


There is a ‘‘ Broomwade”’ 
Compressor to exactly suit every duty— 
fixed or portable—any type of drive. 





i} 


Information and advice readily given—over 
25 years’ specialised experience is at your 
service. 


“ Broomwade "—British made. 


**Broomwade™ 
Air Compres- 


sors are made 


in fixed and 
portable types 
to suit all 
duties. 





BROOM & WADE, LTD., HIGH WYCOMBE. 


a 
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MECHANS LIMITED, 


EMERY as aang au 
a “aaQt pe & SOOTSTOUN IRONWORKS, GLASGOW. 


FOR POLISHING. LONDON OFFICE: 











10, Princes Street Westminster, 5.W. |. 
Bee |\ustreted Advertisement appearing every 
fourth week. 











By haeiiienes 


Ironfounders to H.M. the King. HULL FORGE IRON & STEEL CO. Ltd., 


Manufacturers of 


BAR IRON & STEEL 


in all sections and qualities. 


EAST RIDING IRON WORKS, HULL. 
London Office : 38, Victoria Street, S.W 


WERF GUSTO, 


Firma A. F. Smulders, 
SCHIEDAM, HOLLAND. 


Specialities— 


DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


See our page Advertisement in further issues. 


STRONG BOLTS 


CARRON COMPANY 
Manufacturers of 
Ships’ Side Lights 
and 
| Saloon Windows. 
- Turning-Out Gear. 
Strange to say, although Steering Gear 


the Electric Furnace has pro- 
duced both Artificial Corundum Carge ee rene, 


and Carborundum, both of 
which substances are harder 
than Emery, the older material 
is preferred for Polishing Bobs 
and for’ Emery Cloth, as it 
gives results the artificials 
cannot equal. 


DAVIES’ EMERY IS | 




















Catalogue No. 32R post free. 








< 
ePuecvevevetice 
g, SribrbASAsath 














UNSURPASSED 
both for durability and accuracy 
of sizing. 


“Newall Hitensile’ 


Heat Treated Steel 

No. 47—Sa'oon Light Bolts are “Twice as 

Strong” as Ordinary 
Bright Bolts 





W. J. DAVIES & SONS, 


Ltd. 
Imperial Emery Mills, 


109, WESTON STREET, S.E.1 
EDWARD MERCER, LTD., 








Hollins Ironworks, Horizontal ** Thwartship’’ Steam Steering Gea . A. P. NEWALL & CO. 
Hollinwood, near Manchester — LIMITED 
ENGINEERING DEPARTMENT 
(ARRON Company CARRON - STIRLINGSHIRE POSSIL PARK, GLASGOW, N 


Manuyacturers of all kinds o; 


BOLTS and NUTS. - 























ny 
East Ferry Road Engineering Works Co., || <<: 0: -——~ t= 
LST aE. asst, Week Toibon, 2.1. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 


ELECTRIC JIB CRANES GOODALL CLAYTON&C° [TO 






























CONVEYING PLANTS, BUNKERS &¢ 








DAVIES & METGCALFE, 


MANCHESTER. LIMITED. 
SrECIALITIES: 


INJECTORS. 


ALL CLASSES. 
Tihustrated Advertisement every fourth week. 


The CLYDE STRUCTURAL IRON Co. Ld. 


Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 


Londn Agents—GILLESPIE & Co., 
Leadenhall! Bidgs., 1, Leadenhall St. fj Bm md ris 3. | 


WOOTTON BROS., Lro., 


COALVILLE, near LEICESTER. 





























Telegrams: Wootton, Coalville. 














Thongs far “GLAY-WORKING PLANT. 
; ‘ td . Colliery Plant. General Millwrights. 
oe oe a 8 STEAM 
Rah cas ese 3 SUPERHEATERS 
a Sea aera : | | ia = for all types of Boiler; 


also Direct fired Superheaters. 


JAMES GORDON & CO., LTD., 


. also London S ° . 109, Windsor House, Kingsway, LONDON. 
Southern Countres "Phone : Holborn 3232 


The PT.Engine 


° ‘ 
Governor cS s 2-tons capacity Electric Luffing Cranes supplied and erected by us on a Wharf on the River Thames 


MB Prince's StStockport 
rancesS*Stockp Rete ee HYDROSTATIC CRANE WEIGHING MACHINES 


MD Zi svoofoort | HS soocue wer MM | Engines Pumps, Sluices, Capstans, dc, General Engineers & Ironfounders. 


; . - =p “di d . $dolty Stock, se Pbone, Estimates given for Repairs. 
Fare Po ee )6MILLWALL, LONDON, E.14. 
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WILSON BOILERMAKERS LTD. 


Lilybank Works, GLASGOW. 
SOOT BLOWERS 
FOR BOILERS AND ECONOMISERS 


DUST COLLECTORS. 


COMPLETE FLUE CLEANING AND DUST 
COLLECTING INSTALLATIONS. 


The British Soot Blower Co., Ltd., Preston. 











MICHELL BEARINGS, Ltd. 
BNGINEERS @ MANUFACTURERS OF 
Michell Thrust & Journal Bearings 
Registered Office and Works: 


South Benwell, Neweastle-on-Tyne. 
Bee large Advertisement page $1, Deo. Ord. 
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es \Be8 ‘MM Ae THE 
| ~ Poem te \ MACFARLANE ENCINEERING CO. 
| ~ * LTD. 
- ae SA NETHERLEE ROAD, CATHCART. 


| DEMAG / = an toe 


es —_ DYNAMOS & MOTORS. 














DEMAG—Level Luffing Cranes SUPERHEATERS "S b.20c" 
OF BOILERS. 

adapt themselves, both in type and shape, to all local conditions. The jib- T. SUGDEN, LTD. 

head and the load move in a_ horizontal plane. The clear space in front 180, Fleet Street, London, E.C.4 

of the jib is very considerable; and therefore, bulky goods also can be hoisted See Adot.—“ Engineer "’— Dec. 6. 














up quite close to the jibhead pulley. Descriptive pamphlet and detailed 


offers forwarded on application. WmMILLER «SONS [7 








DEMAG Aktiengesellschaft, Duisburg, Germany. co eshte 
ais Amenec= sea UIA ti 











MAURICE WARLOW & CO. 12 Victoria Street, London, S.W 1. LOWEST PRICES ON APPLICATION. 


Lokdon Telephone: VICTORIA 2612/3 
Sees DAVIE & HORNE, LTD., 
JOHNSTONE, near GLASGOW. 
MAKERS OF 
EVAPORATORS, DISTILLING PLANTS, PUMPS 
CONDENSERS, FEED WATER FILTERS & HEATERS. 








Wel . *s Jahns. 





Lowpos OFFICE, 4, FRNOHUROCE @T.. BOL 


BIRMINGHAM. LTD. 


Steam Engines, Turbines, Compressors, 
Condensing Plants. 


HYDRAULIC MACHINERY |CX 
— H. W. KEARNS & CO., L2. 


BROADHEATH, MANCHEBTER, 
MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221 Altrincham. 

See our Ilbustrated Advertisement in lerue of | bec. (ah. 



































GRAIN, CHILL & STEEL ROLLS 
HEAVY CASTINGS S sien Ne 40 tone 


R. B. TENNENT, umreo, 
COATBRIDCE, N.B. 














ONE POUND TO ONE TON. 


.CAST IRON PIPES 





& SPECIALS FORALL PURPOSES 


MACHINING UNDERTAKEN 


Horizontal Electrically-driven Three-throw Pump. 


MODERN PLANT —— ENQUIRIES INVITED 


The Leeds Engineering & Hydraulic Co., Ltd. || 22% m=] 


CHAS P. KINNELL & Cc? Lr 


Seis eo thane" = Works: RODLEY, near LEEDS. 71790 Stansingey. rHORNAG YON TEES 
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General view along Dumping ropeway for 
we Duffryn Steam Coal Cx Ltd 


UNRIVALLED For 
LONG DISTANCE 
CARRYING / 


HU 


No other system of conveying q 
loads from one point to another 
is sO economical in all respects 
as ‘*Breco” Aerial Ropeways. 
These Ropeways are in use at 
the leading Collieries, Quarries, 
Rubbish Dispoal Works, and 
for the Loading and Unloading 


UTVLIOTYVLUIYN0OAUTHURAULVLOTH LALLA 


1 
uw 


of Vessels, etc., and have given 


entire satisfaction. 


The 
Aerial Ropeways are that they 


advantages of “ Breco” 
= convey from point to point 
irrespective of the general lay 
of the ground without bridges 


{LULU 


or any other expense, at the 
lowest cost. 


BRECO’ 
AERIAL ROPEWAYS. 


Write for booklet giving Wlustration: 
of Ropeways for various purposes 


= BRITISH ROPEWAY 

= ENGINEERING Co., Ltd, 
= 14-18, Holborn, London, E.C. 1. 
SMilillti (OUUULNLLUUAOVOUULLLQUU0000040N000000000001000001 








EASTON & 
JOHNSON 


LIMITED, 


TAUNTON, ENGLAND. 


Tedegrem: : 
EASTWALD, TAUNTON. 
A.B.C. Code, 5th Edition. 


Bopacns 
146, TAUNTON. 





HIGH-SPEED 


STEAM 
ENGINES 


SIMPLE AND 
COMPOUND. 











MATA AATH 


Strong 





© IY 


a Pe, 













KAY GATE VALVE. 
HE double disc, parallel 


design of this valve is such that 
the discs are seated by a wedge which 
bears on their centres. This wedge is 
brought into action by a lug on the 
bottom of the valve body just before the 
discs reach the lowest position. It is 
released at the very instant of starting to 
open the valve. The Kay Gate Valve has 
a rising stem, ventilated malleable hand 
wheel and long bonnet chamber with 
ample heavy threading on the stem. The 
Kay Gate can be repacked while under 
pressure when the valve is wide open. 


seat 


Recommended for Working Steam 

Pressures of 5125 lbs., and for Oil 

Discs can be ground _ specially 
for Petrol,” Benzol, et 


WALWORTH LTD., 
90-96, Union Street, Southwark, S.E. 1. 


MANCHESTER : GLASGOW : 
26, Bridge Street. 209, Berkeley Street, C. 3. 


WALWORTH 


TUBES -.. FITTINGS - VA momen o. 
M.C, 24 
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THE NEW 


wees reser see 


PATENT METAL SAWING MACHINES. 


No. 2 -10” x10” Capacity. 


iG) HEAVY DUTY 















No.1 - 6” x 6” Capacity. 
Mate. Ox’ " No. 2a-12” x 12” ,, | 
SAWS 3in. SAWS 3in. 
STEEL BAR BRASS BAR 
IN 2% IN 30 
MINUTES SECONDS 








SOLE MAKERS: 


ATLAS WORKS, 


HERBERT, L” 








EDWARD G. MANCHESTER. 





LEVENSHULME, 
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HANDLING 





PLANT 











D.C. Automatic 





Electric Control 
CRANES ~all types. The illustration 
TRANSPORTERS. shows the mast of Gear 
a Cableway Drag- 
CABLEWAYS, line Excavator and 
ROPEWAYS. the loading ter- 
minal of a Rope- 
DRAGLING way. The Drag- 
EXCAVATORS, line excavates sand 
CABLE DRAG over a radius of 
SCRAPERS, 700 feet and 
TELPHERS, delivers it to a 
hopper feeding the 
HAULAGES, Aerial Ropeway 
TRAVERSERS. for conveyance to 
a treating plant. 
a ee Allow -- to study ‘E LEVANJA 
een your problems and Automatic 


CRUSHERS and 
GRINDERS. 








TELEGRAMS 
CRANES, ABERDEEN 


TELEPHONE “ 
- KING'S 
ABERDEEN 3162 (3 Lines) WORKS 


ABERDEEN 


submit proposals 
and estimates. 


LONDON OFFICE 
AMBERLEY HOUSE, 


12, NORFOLK STREET, 


STRAND, W.C. 2 
vone: Temple Bar 8926 (2 lines) 





Switch Gear 
for the control of 
Electrically Driven 
Lifts, Cranes, Hoists, 
Pumps, Air Compressors, 
&c. &e. 











ELLISTON, EVANS & 
3 JACKSON, Ltd., 


$ 93, OLD ST., LONDON 








JONUN OAKEY « ‘SONS, | E.C. 1. 


MANUFACTURERS, LIMITED 


GENUINE EMERY. | Sale Tape! 
EMERY CLOTH. _tamer's TAPE 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND GORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Grinding & Polishing Machines | 


Bands, Discs, Strips, and Sheets of almost any EMERY WHEELS. 


size and shape, to suit the special requirements 
WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON S.E. 








ofbuyers. Prices quoted on receipt of particulars. 

















Pressings 





| 
| 


| sHIPYARD USE 


PRESSED STEEL TANK MANHOLES. 


| CRANES 


OF ALL TYPES, 


Telegrams and Cables: ** Barr,’’ Kilmarnock. | 
| STEAM, ELECTRIC OR. OIL ENGINE. 


Telephone No. 791 Kilmarnock. 


BARR, THOMSON & CO., LIMITED, 


NETHERTON IRON WORKS, KILMARNOCK. 











Telegrams 
Lifting, Leicester. Telephone Nec. 575, 
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SAND 
BLAST 
MACHINES 


of the latest types, to suit all purposes. 


J. W. JACKMAN & CO., LTD., 


CRANES 


ALL TYPES 
ELECTRIC, STEAM, HYDRAULIC, HAND, 








FOR 


SHIPYARDS, DOCKS, STEEL 


JOHN GRIEVE & Co. 


WORKS, et 





FAWCETT, PRESTON & Co., Ld. 


Manufacturing Engineers, LIVERPOOL. 
Telegrams: Fawoett, Léverpool. 
Codes used—ABC (4th and 6th Editions), Western Union (" Five Letter” and “ Universal” Editions), Bentleys and Al. 
London Office: 70, VICTORIA STREET, S.W. 1. f 
° (Contractors 00 the Admiralty 4 Wer Offies. 
Trade Mark “CYCLONE.” ol 
a rs SUGAR MAKING PLANT of all kinds. 
Complete Factories supplied. 


SEA WATER DISTILLING PLANT. 


DISTILLING & EVAPORATING MACHINERY 
fer all purpeses. 


HYDRAULIC BALING PRESSES. 








Sele Makers of CYCLONE asd GRID 
PRESSES, aad of Faweett'’s High 

my Ys Ih 
ate, 

RT 


WITRATE-MAKING PLANT. 
MARINE and STATIONARY ENGINES and 
BOILERS. 


PUMPING MACHINERY fer Tewns Water 
Supply. 





w F Hedvaslic “Cyclone” COPPERSMITHS and BRASSFOUNDERS. 











MOTHERWELL, SCOTLAND. 














TEL. 160 
WORCESTER. 


THE RESULT OF 


ESTABLISHED 
1814, 


EMBODYING PRACTICAL 


TELEGRAMS “QUALITY WORCESTER. 
ADVANTAGES NOT NEARLY SO YEARS’ 
OBTAINABLE 


& 
met NEY Og” cme 
ar (SOUTHALL’S PATENTS) ty 
G o 


WASHERS. 


MAKERS 

HARDY s&s PADMORE Limitep 
ENGINEERS & IRONFOUNDERS, 

Tue Worcester Founpry, Worcester, EncLano. 








JOHN DORE & CO. 


31-39, HIGH ST., BROMLEY-BY-BOW, 
LONDON, E.3. 


COPPERSMITHS 


MANUFACTURERS OF 


EVERY CLASS OF COPPER WORK 


FOR 


ENGINEERS, DISTILLERS, BREWERS, CHEMISTS, ETC. ETC. 





Ht “BEE” GOVERNOR 


ror MAXIMUM PRODUCTION 


Governor makes the same R.P.M. at every position of Governor 
sleeve 
under AUTOMATIC CONTROL at full speed at all 


The Engine is 
moves on starting up 


loads from the moment the sleeve 
of Output of 2 To 10° due to constant 
increased BY /o maximum speed 


r reduced Boiler pressure and partially 


The value 


loaded Engine. 

Less wastage of material; all parts enclosed ; fewer breakages 
fewer stoppages of machines; better quality of products 
SENSITIVE DURABLE 


Sole Makers: 


THE UNIVERSAL VALVE AND 
CHEMICAL ACCESSORIES 60., 


DUDLEY HILL, BRADFORD. 


56 Dudiey Hill 





Telegrams Became,’ Dudley Hill "Phone 


IMPROVED 


GIANT GRIFFIN MILL. 


The most efficient unit for pulverizing: 


PORTLAND CEMENT, LIMESTONE, COAL 
SLATE WASTE, BASIC SLAG, PHOS.- 
PHATE ROCK, ORES OF ALL KINDS. 











Fimishes im One Operation. 


BRADLEY PULVERIZER 6O., 
BULK SAMPLES 





pulverized in our London 
Demonstration Plant. 








GARNER, TELFORD & HARDMAN, :1. 


PENDLETON, MANCHESTER. 
Teleg.: ‘' Punauvans,” MaxOuRsTER Telephone: 68, PERDLETOR. 


SOLE MAKERS OF THE 


“Burton ’’ Patent Oil Separator for Exhaust Steam 


Alo ALL KINDS OF RIVETED & WELDED WORK, 
comprising Tubular Air, Water or Gs HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 

Vertical and Horizontal BLEACHING KIERS. 

Single and Double Cased Vertical and Horizontal VULCANISERS. 

AIR RECEIVERS. Surface and Jet CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERS, ad RAG BOILERS 
of all descriptions. STORAGE TANKS. 

All Classes of CHEMICAL, PLANT requiring Pressure or Vacuum Tight Work. 























The Lehmann 


INDICATOR. 


Full of Improvements. 


THE LUNKEN CoO. LTD. 


35, Great Dover Street, LONDON, S.E. 1. 
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GRAFTON & CO. | 


CONTRACTORS TO H.M GOVERNMENT 
ATLAS WORKS 


ORAFTON BEDFORD. BEDFORD. 


MY 





Diestrated Descriptive List free on applioation. 


SILVER MEDAL, Inventions Exhibition, London, 1468S. 

GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibitions Londoa, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910 


Parimachos » and Omak 
FIRE CEMENTS 


regularly used by Gas Works, Steel Works, 
Power Stations, Xc., for High Temperatur 
Work. Descriptive Folders and working 
Samples post free. 


PURIMACHOS Lb” 61, St. Philip's, BRISTOL 

















Keep a stock of 


SMOOTH-ON No. 1 


in the store room for quick repairs to BOILERS, 
ENGINES, JOINTS in PIPE LINES, and for 
stopping leaks at cracks, breaks, seams, flanges 
and threads. 





ERE are a few typical applications : 
Making permanent and emergency repairs to 
boilers, engine cylinders, pumps, elevator cylinders, 
condensers, cracked pipes, feed water heaters, economizers, steam and oil |" 
separators, storage tanks, valves, etc. Obtaining pressure-tightness at new 
and old screw-threaded and flanged joints, porous spots or cracks in presSur¢ 
containers. Making emergency joints without threading, press-fit joints, | 


unfinished cast-iron joints, caulked bell-and-spigot joints without lead, et« 


rhe practical uses of Smooth-on No. 1 for protecting and restoring faulty | 


power plant apparatus are explained in the Smooth-On Handbook. Ask us 
tor a tree copy of this book 








Smooth-On No. 1 is carried in stock by leading dealers and supply 
houses everywhere. 





Buy in 1 or 5 lb. can, or 25, 50 or 100 lb. keg 


Distributed by WALTER P. NOTCUTT, Litd., 
8, White Street, Moorfields, London, E.C. 
Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 

















THE 


i 


a 


rd wv rKe a: E 


qué STEELCOMPANYoFSCOTLAN Die 
Gireenstilhenetres yes 


Og ESTD * orn eri ig72 ~ nale- 


37 RENFIELD STREET, GLASCOW,C.2 
- 


HALLSIDE, NEWTON,anad | 37, RENFIELD ST,GLASGOW, and 
piggy ce ot 39,MINCING LANE LONDON 


Se aS 


Manufacturers of 


MILD STEEL Plates for Ships, Boiler and Bridge busldamg, 

am Zed Bars, Tees, and a!! forms of Sretional Bars 
uired for constructive purposes 

CASTIN S of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, dc 

FPORGINGS of every description 

AXLES of highest quality, to meet requirements of Heme and 
Colonial Railways. 

TY RES — Locomotive Carriage and Wagon, to al! requirements. 

SPECIAL STEEL of all kinds used for construetive purposes. 























The most reliable and convenient Microscope for the examination 
and photography of metals. Every adjustment is simple and precise. 


W. WATSON & SONS, LTD., 


313, High Holborn, London, W.C. 1. 


wo 


Descriptive leaflet Watson Metallograph sent on receipt of postcard 


Makers of Microscopes. 





RKS AT BARNET, HERTS. ESTABLISHED 1837. 














R.WHITE & SONS, 
Engineers 


WIDNES 


LANCS. 


2 {AL ROPE MUNIN 














—~== SCREW MACHINE 
PRODUCTS 


a suey AYES ELL a i 


, 


+ 


viv LT0. MOF’ 


yy acts = 








SPECIAL QUOTATIONS GIVEN FOR LARGE QUANTITIES. 
‘Cannes’ / M.C.L.ane REPETITION bee ous 





KARLYTEKO 
tancLerworesf Poot LANE. LANGLEY.BIRMINGHAM.\ ““Sis-e 
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Telephone: 
WILLENHALL (4 LINES) 
Te/egrams 

HARPERS ,WILLENHALL 


Walsall Road 


Willenhall 
Staffordshire 


OHN HARPER? 


ESTI790 
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HIGH CLASS 


STEAM BOILERS 
VERTICAL, CORNISH , 
TUBULAR 


FEED WATER HEATERS, 
CALORIFIERS ele 


RT GAVEN CA A ar aR ORL i 
T.BALMFORTHe(o IP. 
4 ==LUTON 


%, ry 








é 








Di] las 36 Xs 






WELDEDeRIVETED 
vessecs .ALL KINDS uP To 
15 Tons. 
9] WELDED Avuminium vessets 

A FOR CHEMICAL TRADES . 


? 
* 
Fy 

















“SHONE” 


PNEUMATIC AUTOMATIC 


WEJECTORS 


RAISING SEWAGE, SLUDGE, WATER, ETC., 


whether it be of s District or an Individual B 

THE ONLY PERFECT WAY. The only system 
which deals sucensstully with crude and which overcomes al] topographical 
diffieulties. World-wide installations to its efficacy and efficiency. 


AIR COMPRESSING MACHINERY. 


Rughes ¢ Lancaster 


LIMITED 


16, Victoria Street, London, S.W. 1. 




















DISTANCE THERMOMETERS 


RECORDING 
ie with 


COMPENSATED CAPILLARY 
TUBING 


for 
Feed Water 
Economisers 
Fuel Oil,*etc. 


Flue Gases 
Superheaters 
Steam Pipes 


RETTI:& ZAMBRA 
38, Holborn Viaduct, 
“LONDON E.C. 1. 


aren CS COREYT TIA: ZAMER A. oh Sabana 


LINOLEUM MACHINERY 
Ae CALENDERS, MIXERS, : 


*] CORK MILLS, SCRAP,OXIDISING, we) 
Bb, PRINTING (FLAT & ROTARY), Om) 
=f AND ALL OTHER MACHINES. 3 
























4/INOLEUM AND FLOORCLOTH FACTORIES 
COMPLETELY EQU/PPED. 


1 MELVILLE: TT) J a4. Aa 


MIRKCALDY. SCOTLAND. 
















~ TH ORNTON = 








> Manufacturers of 
Hig Grade Drawing 
Instruments in the British 
Empire. 

Also Manufacturers of 
Surveying Instruments, 
Shide Rules and Drawing 
Materials. 





Many awards for excel- 
lence, including Diploma, 


Gold and Silver Medals, 
etc. Catalozues, Series A 18, Post Free. 


A. G. THORNTON, Ltd. 


Contractors to the British and other Governments, 

















PARAGON WORKS, King Street West, MANCHESTER. 


DRILLING & {) BORING SPECIALISTS. 
DRILLING, BORING, 


TAPPING & STUDDING 








30” Vertical Drilling Machine 
illustrated. 
WORKING 
CAPACITIES. 

CAST IRON, from solid .. 23” 
STEEL r* . - 
BORING ee oe ». & 
TAPPING, Whit. oe oe OY 
We make a full range 
of machines for various 
duties. 


Send for catalogue. 








HALIFAX, 
ENGLAND. 


KITCHEN & WADE, 


MmMortrrFR 
MACHINE TOOLS FOR ENGINEERS 


Turbine Gear Hobbing Machines 















Slotting Machines 


Gear Cutting Machines Special Machines 
Por Sper aed Worm Gear. Fer Marine and Lose Work. 
Milling Machines sca 
Boring Machines PUNCHER SLOTTER. 
Injector Machines This is a Muir development. 
ete.$ | Cuts from the solid. 


PATENT PUNCHER SLOTTER for machining crankshafts, railway 
spring buckles and other Steel Forgings. 


WM. MUIR & Co.. Ltd. Bis Yo" 


¢ Sherborne Street, 
_ MANCHESTER. _ 














BROWN STAINLESS STEEL & IRON 


BAYLEYS Made by the Inventor at 


STAINLESS) BROWN BAYLEY S STEEL WORKS L" SHEFFIELD 
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THERE ARE MANY BOOKS OF REFERENCE FOR’ ENGINEERS 
THERE IS NONE LIKE 


KEMPE'S ENGINEER'S YEAR BOOK 


PRICE 1930. 31/6 


IF YOU ASK HOW, WHY OR WHAT 
KEMPE'S 


GIVES YOU THE ANSWER, 


IF YOU WANT TO CALCULATE 
KEMPES 
GIVES YOU THE DATA. 


IF YOU WANT TO SELL 
KEMPES 


GIVES YOU THE OPPORTUNITY. 


IF YOU WANT TO Buy 
KEMPES 
GIVES YOU THE ADDRESS. 





REFERRED TO DAILY IN THOUSANDS OF OFFICES AND WORKS. 
ADVERTISEMENT PRICES 
A PAGE IN FRONT OF BOOK £8 0 0 A PAGE FACING MATTER 412 0 0 (A LEAF £420 0 0). 
A Descriptive and Attractive Booklet will be sent free on application to The Manager. 


Proprietors: MORGAN BROTHERS (PUBLISHERS) LTD., 33, Norfolk Street, Strand, London, W.C. 2. 
Publishing Trade Agents: —CROSBY LOCKWOOD & SON, 7, Stationers Hall Court Ludgate Hill, London, E.C. 4. 
























STRUCTURAL 


STEEL AND IRON- 













WORK OF EVERY 






DESCRIPTION. BRIDGES, 






ROOFS, STEEL FRAMED 






BUILDINGS, CRANE GIRDERS 






CRANE GANTRIES, CHIMNEYS, PIT 






HEAD FRAMES, TOWERS, RIVETTED 






PIPES, KILNS AND TUBING, PIERS, 






JETTIES, PONTOONS, DOCK GATES, 






CAISSONS, OIL STORAGE TANKS, 






WATER TANKS. PRESSED 






STEEL TROUGHING, 





orcs ane wore Leneon s0ORees 
" MOTHERWELL ool 02 veevonss Or WEOTHUNSTER 


Ve. cocermg Aeeer: Sercrwace meee 
sates motae owas’ Bee oer See ees or 







SLEEPERS. GUTTERS, 


REPRESEN ates “ABROAD 


"over 


























a ee a THE 
aa 3s “g w < ENGINEER DIRECTORY, 
! 1930. 


The New Edition is in course of preparation 
and will be sent on application free of charge. 





OF SOLID | 








Sole Manufacturers : 


JAMES HENDRY LTD. 


Head Office & Works: 
Main Street, Bridgeton, Glasgow 


This Directory is published in the interests of our advertisers, 
and contains a mass of information very useful to those 
engaged on the Commercial Side of the Industry. 


IUustrated is 100 H.P. Steam Bngine 
B ns with No. 4 x 23 Hendry Laminated 

Leather Belt, in use for the past 27 A li ° Th M 
LONDON, BIRMINGHAM, MAN. cars, drive from 12’ pulley to pplication to e iVianager, 


CHESTER and JOHANNESBURG. ’ driven 
The Engineer, Ltd., 33, Norfolk Street, 


JH EN. DRY: " LAAT Strand, London, W.C. 2 








BELTING 
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Recover waste lime! 


Southend Waterworks Company save money by 
reconverting into lime the waste chalk resulting 
from the water purification process. 


Edgar Allen lime recovery plant 


was installed for this work. The 
plant consists of an Edgar Allen 
rotary kiln, oil-fired, which burns 
the waste chalk sludge resulting from 
the water purification process. 


From the kiln the burnt lime 
passes to a Schulthess patent lime- 
hydrating machine. After the necessary 





Edgar Allen Rotary lime-burning kiln. 


hydration has been carried out, the hydrated 
lime is then suitably stored for fresh use in the 
water-treatment. 





In this way great economies are effected 
owing to the continuous recovery and utilization 
of material that would otherwise be wasted. 


Edgar Allen & Co., Limited, will gladly 


advise on the correct choice and installation 





of lime recovery plant. Schulthess lime-hydrator. 





Write for Lime Hydrator Pamphlet. 





Edgar Allen & Co., Ltd. 


Imperial Steel Works, 


Sheffield. 
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Us and the future 
~ , j os | 























( yr the pre 


Supplying the needs of the present and 





preparing for the progress of the future, 
the firm of Aiton’s are constantly improving 
their designs, preparing new pipes, bends, 
joins, etc., to meet the latest develop- 





ments in every industry. 


The illustration is of the special Aiton 
**Corwel” joints on bends; the “Corwel” 
joint has been designed by Aiton’s to 
deal with the strains of high temperatures 


m 4 


and pressures, and, being permanently 
sealed by welding, can withstand the most 











arduous conditions. 


Consult 








Causion 
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Heavy Duty Mills: Strong, Efficient, Reliable. 


11 ROLLER CANE CRUSHING MILL. MIRRLEES WATSON 
Completely erected with Meinecke Chutes = SSSOMPANY LIMIT =Garnumtmumurnnn 


and Ramsay Maceration Scrapers. ENGINEERS Scotland Street, GLASGOW. .: 


The Mirrlees Watson Co., Lid. have now built London Office . 7, Grosvenor Gardens, S.W.1. 
World. 226 | 
































Dec. 27, 1929 








70 THE ENGINEER 
a6 V S G 99 HYDRAULIC ~ 
VARIABLE SPEED 
GEARS. 











The illustrations show 
V S G Control on a Log Carriage 
Drive for a large. Vertical Band Mill. 


For all purposes where perfect control 


of speed is required. 


THE VARIABLE SPEED GEAR LTD., 
Crayford Works, Crayford, Kent. 


“VARISPRED. CRAYFORD.” 











PUMPS To MEET 
MODERN REQUIREMENTS 


FoR MARINE or LAND 


SERVICES 


MUNFORD’ 


VERTEX 


SILENT RUNNING, 
ELECTRICALLY DRIVEN 


PUMPS. 


High Efficiency. 
Light Weight. 
Small Floor Space. 






MADE IN STANDARD SIZES 
FOR ALL DUTIES. 


WRITE FOR LIST No. 14 





ELECTRICALLY DRIVEN 
TWIN AIR PUMP. 


A. G. MUMFORD, Ltd. 
COLCHESTER. 
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** Sentinel ”’ 
Patent Locomotives 


are made in all gauges and for a 
wide variety of purposes extending 
from heavy shunting at low speeds 
to the working of light passenger 
trains up to 40 m.p.h. 


They are in daily service on twenty- 
one different railways in all parte of the 
world. The standard design can be 
adapted to meet special requirements. 


Write for full partioulars to:— 


The “Sentinel” Waggon Works, Ltd., 


Railway Department, 
20, Iddesleigh House, Caxton Street, S.W. 1. 














Our Illustrated Catalogue showing 
fullrange of Machines will be sent 
upon application. 


DOUBLE-SIDED | 
FORGING AND 
CLIPPING PRESS 


| FITTED WITH 


SIDE SHEARS. 





MADE IN EIGHT SIZES 
FROM 45 TO 450 TONS 
PRESSURE. 

SUITABLE FOR USE 
wiTH HEAVY OR 
LIGHT BATTERIES OF 



















SIZE No. 6. STYLE O. 
PRESSURE 220 TONS. 
STROKE 5 INS. 
WEIGHT 104 TONS. 


SHEARING MACHINES 


OF EVERY DESCRIPTION. 


POWER PRESSES 


FOR ALL KINDS OF WORK. 


METAL ROLLING MILLS 
FOR COLD ROLLING BRASS, COPPER, NICKEL SILVER, ETC. 


38 JOHN HANDS & SONS, LTD. = 








CARDIGAN WORKS, =NGINEERS AND sein olay 


IRONFOUNDERS 
‘Phone: Cent. 3232. Wire: “ Machinery,” B'ham. 
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You will not re-pack so 


often if “LION” is introduced 









AUTOMATIC TYPE 


for all Hydraulic Work EXPANDING TYPE 


for High Pressure 
BLOCK TYPE Steam and Superheat 
for Shallow Stuffing Boxes 





‘LION ” Packing is justly called the “ King of Packings.”’ It 
s supreme in quality and reputation. Constructed on definite 


scientific principles. 


Kefuse All Imitations. Look for the Thin Red Line which runs 
through all genuine ‘“ LION ”’ Packing. 


Write for Catalogue No. 20 to :— 


JAMES WALKER & C0. LID. 
“LION” WORKS, WOKING, SURREY. 


Telephone: WOKING 1040, Telegrams: “ LIONCELLE.” 
LONDON OFFICE : 96, LEADENHALL ST., E.C. 3. 
is < | 
































SKODAWORKS 


PRAGUE :: CZECHOSLOVAKIA. 








STEAM 
LOCOMOTIVES 


| ELECTRIC 
LOCOMOTIVES 


WHEELS & TYRES 





| CRANK & 
STRAIGHT AXLES 











One of Seventeen 2-8-2 Superheated Locomotives delivered to India. 


Agents in United Kingdom— 


CARTERS (MERCHANTS), LTD., 


Friars House, 39-41, New Broad St., LONDON, E.C. 2. pascrun mn” London.” 


iliiae Wall ws 009 &]7608. 
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Here 


| is the 
aa, NEW 
~ AIR: 
COMPRESSOR 


Embodying— 


Special design of cylinder 
affording wide air passages. 






Greater number of special 
plate valves placed radially 
around the cylinder. 


An improved method of regu- 
lation by ‘Free Air’ Unloaders. 


These are the _ chief 
reasons why this compressor 
will produce air with less horse- 
power per unit of actual delivery 


Five sizes are now available with 


~ ya oe | ae Pannen than any previous design. 


INGERSOLL-RAND COMPANY, LTD., 165, QUEEN VICTORIA ST., LONDON, 
Offices and Agents, the world over, carry stocks. 


Ingersoll-Rand © 
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British Ropeway Eng. Co, 





Davis & Primrose Ld . . 2 
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TELEPHONE: 





“JOHN 


~i. — 


YOU NEED FOR 
DRILLING. 





ANYWHERE. 
ANY TIME. 


THE HOWARD 


{ VicToRIA 6925 
\ EasTROURNE 1179 





BULL” 


PETRO 


DRIVEN 
DRILL 





A POWERFUL SELF-CONTAINED UNIT. 


ALSO MAKERS OF 





PNEUMATIC ENGINEERING CO., LTD. 
EASTBOURNE. 


A ONE MAN 
JOB. 


A ONE MAN 
LOAD. 


CAPACITY : 
to 2” diam. 
hole in. steel. 


LONDON OFFICE 
7, IDDESLEIGH HOUSE, 
WESTMINSTER, S.W.t 


PNEUMATIC TOOLS. 




















STEEL CASTINGS 


UP TO 30 TONS 
SINGLE WEIGHT 





STAHLWERK 


OEKING AG. 


DUESSELDORF 

REPRESENTED BY 

F. CURT SMITH, HARVEY, WILSON 4 Co., Ltd. 

162, Grosvenor Rd., 55, Bath Street, 
8.W.1. Glasgow 








Pile ctisa = leektin E 
2 MMOS 


~ TTIs 


BiIRMIRGHAM 


“ BORINGS, BIRMINGHAM.” 


Telegrams * 








COCKBURNS’ 
Combined Regulating Throttle 


and 


(Cockburn-MacNicoll Patent) 


Throws light duty on Governor. 


most effective combination in 


FULL 


Telegrams 
~< ‘oekburn, Glasgow.” 


ng 
acter G Govan (2 lines). 


ESTABLISHED 1862. 


Emergency Valve. 


Simple and 
the 


PARTICULARS ON APPLICATION, 


World. 


Codes: 
ABC 5th Edition 


r’s. 
Marconi International. 
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AUCTIONS 


FULLER, HORSEY 
SONS anp CASSELL, 
ESTABLISHED IN BILLITER SQUARE IN 1807. 
11, BILLITER SQUARE, 
FENCHURCH STREET, E.C.3. 
MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
or 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Works Sites and a 
REGISTER OF VACANT FACTORIES 
will be forwarded free on application. 


GR = 


H.M. DOCKYARD, 
PEMBROKE DOCK, SOUTH WALES. 


y Order of the 
Lords Commissioners of the Admiralty. 








Highly Important CLEARANCE SALE, in conse- 
quence of the transfer of the Dockyard to the Air 
Ministry. 

Messrs. 


Rowling Brothers 

(W. A. ay es 
will SELL by AUCTION. at above 
DOCKYARD (to which only British. a. So will be 
admitted), on 
TUESDAY, JANUARY 7th, 1930, and FOLLOWING 
DAYS, at Twelve o'clock Noon precisely each day, 


PRACTICALLY THE WHOLE OF THE VALUABLE 


PLANT AND MACHINERY, 
OLD & SURPLUS S1v ES, TIMBER, Ete., 


including about 60 Lathes, 45 Drilling Machines. 
10 Electric Travellers, 35 Circular and Band Sawing 
Mach . 90 Electric Motors, 15 Hand Travellers, 
97 Wall and other Cranes. 


SHEER LEGS WITH MACHINERY, 


Height 150ft., range 75ft.. heavy lift 100 tons, light 
lift 50 tons. 
180 Cast Iron Slabs (about 2 
Plate and Angle Furnaces, Por 
Generators, Boilers, Hydraulic Lites, Portable Jib 
Crapes, Oxy-acetylene Plant, 2 New Cupolas for 
Foundry, Smiths’ Forges, Pumps, Weighing Machines, 
Lead Lines Baths, Several Motor Winches, 4 Steam 
Hammers. 


4 STEAM TRAVELLING CRANES, 


Large Quantity Shafting, Electric Fans, Saw 
Sharpening Machines, Grindstones, Planing and 
Moulding Machines, Plate Bending Rolls, over 100 
Band and Circular Saws, Punching and Shearing 
Machines, Pipe Bending Machines, Several Milling 


Machines. 
LAUNDRY PLANT, 


comprising Hot Air Heaters, Wathios and Wringing 
Machines, Hydro Extractors, Tanks, 

Large Quartity Blocks, Jacks ‘Lifting, Hydraulic 
and Screw), Bins and Tanks, Large Quantity Smiths’ 
Anvils, 150 Vices (Bench, Leg and Parallel), Ladders, 
Wagons and Hand Carts, Miscelianeous Tools, 17 
Electric Lamp Standards, 64 Telephones, 10 Temperley 
Transporters and numerous other effects; also about 


400 TONS IRON AND STEEL SCRAP. 


15 Tons Corrugated Iron Sheeting, 4 Tons Old Lead, 
Timber, &c. &c. 

May be viewed the week preceding and mornings 
of sale during Dockyard working hours on!y. 

Catalogues (ls. each) may be cutained after 
December 23rd. 1929, from the AUCTIONEERS, 7. 
Pembroke-*treet, Pembroke Dock (Teiephone No. 65 
Pembroke Dock); or from the NAVAL STORE 
OFFICER. H.M. Dockyard, Pembroke Dock. 3745 3 


-"* weight each), 
table Motor 





MACHINERY, &c., WANTED 





\ JANTED, a Second-hand Motor-driven Steel Double- 

ended or Single-ended PUNCHING MACHINE, 
in good condition, for punching 1 1-8in. steel plates 
or two holes in fin. steel plates. 





Reply, stating where same can be inspected and 
lowest price free on truck 
Address, 3971, The Engineer Office. 3971 F 
\ TANTED, About 14 H.P. CRUDE OIL ENGINE 
Full particulars and price to CHARLES 
w“ ALKER. White Swan Hotel, i, York _Pes2i Fr 
Mone RN Second-hand $ Pearn-Richards or 
A Kearns BOR ING HF St RFACING MACHINE 
WANTED.—Address, 4043, The Engineer Office 
4043 ¥ 





\ TANTED Two New or Second-hand LANCASHTRE 

BOILERS, 20 by 6, Lgl steam pressure, with 
certificate, f.o.b. U.K. Po ready packed for export. 
Send quotation and spe sifie: ail m to: ~s & J. TURN- 





BULL, 6/8, Lime Street-square, E.C 4047 F 





| EQUIRED IMMEDIATELY, OVERHEAD CRANE, 





to lift 20 to 40 tons, span 50/100ft. State 
voltage Address, 4035, The Engineer Office. 4035 F 
VERTICAL TUBULAR BOILER (Cochran Pre- 

ferred) WANTED, in good working condition, to 


per hour easy steaming.—Address, 
4033 ¥F 


evaporate 3000 Ib 


1033, The Engineer Office 

\ JEIGHBRIDGE WANTED, Complete and in Good 
working order, for standard-gauge railway 

siding and suitable for tank wagons of 25 tons gross, 

with 9ft. wheel base Address, 4032. The Engineer 

Office 4032 F 


YARROW, 


GLASGOW. 
LAND BOILERS 


FOR 
ELECTRIC POWER STATIONS 
AND FACTORIES. 


























«"« NOTE: 


BOOKS FOR DOCK AND 


CHARLES GRIFFIN & CO., LTD., PUBLISHERS. 


All prices are NET, postage extra. 





HARBOUR ENGINEERS, 





CONTRACTORS, RIVER AND HARBOUR BOARDS, erc. 





OCK ENGINEERING: 
By BRYSSON CUNNINGHAM, D.Se., 
oad enlarged. Large 8vo. Cloth. Pp. 
trations in the text. 


M. Inst. 


Shipbuilder. 


ARBOUR ENGINEERING: 
By BRYSSON CUNNINGHAM, 
greatly enlarged. Large 8vo. 
the text. 

“A standard work 


THE PRINCIPL 
D.Se., M. Inst 
Cloth. Pp. 


By BRYSSON CUNNINGHAM, D.Sc., M. Ir 
Cloth. Pp. i-vi + 319 


“*A valuable collection of data 


nst 


peacrical RIVER AND CANAL 
Meditim 8vo. Cloth. Pp.i-vii + 123. 
‘“*A model of lucidity without verbosity . . 
produce,”"—Water and Water Engineering. 


MoOortpw PUMPING AND HYDRAULIC 
DWARD BUTLER, M.I. Mech. E 
¥ ith 345 Sets of Illustrations. 





THE PRINCIPLES AND PRACTICE OF. 
i-xviii + 


“* A further noteworthy example of the standard technical literature published by Messrs. Griffin,’ 


ES AND PRACTICE OF. 
i-xv 
a valuable book of reference.” 
HE Oe K AND HARBOUR ENGINEER'S REFERENCE BOOK. 


With 140 Illustrations. 
in a very clear and concise 


LL ENGINEERING 
. C. ROYAL MINIKIN, Chief Civil Engineer, Brazilian Government Development Commission. 
With Frontispiece, Maps, 12 Piates and 89 other Illustrations. 


MACHINERY 
SECOND EDITION, revised 


42, DRURY LANE, LONDON, W.C.2. 


42s 
C.E., ete. THIRD Epitron, revised throughout 
600, with 49 folding plates and over 600 Illus- 


30s. 
thoroughly revised, 
294 Illustrations in 


C,E., ete. 
432, 


Tarmp Epirion, 
with 35 plates = 


Shipping World, 


9s. 
.C.E, SEconp Epirion, revised, Pocket size. 


form.”’—Lloyd's List. 


12s. 6d. 


@ work such as only a practical man could 


25s. 
In medium 8vo. Pp. i-xviii + 475. 














BUSINESSES and PREMISES 


AUCTIONS 





(For Sale, etc.). 





on sau w « core coxcens. connie | HENRY BUTCHER 


equipped modern ENGINEERING * WORKS 
Lancashire, comprising = following :— 
Ground AREA, about 72,500 square yards. 
BuriLpines.—Smithy 
Machining Shop. 
Erecting Shop. 
Offices (drawing and clerical) 
Five Dwelling-houses. 
Sheds for Patterns and Spares 





63 & 64, CHANCERY L/ 





& CO. 


AUCTIONEERS, SURVEYORS & VALUERS 
SPECIALISING IN THE SALE AND VALUATION OF 


ENGINEERING AND ALLIED WORKS 
PLANT AND MACHINERY. 


, LONDON, 
WC. 2. 





itches & Crossings, 
WATER CRANES, TANKS, 
(DGES, and ROOFS. 
«»_ Lt Newport, ae London 
5, "Victoria. street, 8.W 








smith, 
WORK of any description. 
work up to 10ft. diar. 


osser and Russell, Ltd., 


Mechanical Engineers, Queen's W hart, Hammer- 

W., UNDERTAKE SPECIAL MACHINE 
Well-equipped shop, lathe 
*Phone : Hammersmith 31. 967 





Macuine Toors.—Comprise “ost modern Boring 
Mills, Lathes. Re * Drills, &c 
MANUFACTURES.—Steam Wagons e and 
= Overtype). 
Trailers. 
Geared Locomo: 
Road-making Equipment 
Apply. TITUS THORP and “SWORTH 
Chartered Accountants, 11, Win” , Preston 
4031 L 
FOR SALE 
BOILERS. TANKS and AIR|R 
New, several. 11ft. long by 4Sft., Rees. mS. Ib. W.P. 
Lancashire Boiler. 30ft. by 7ft. 80 Ib. W.P 
Cornish Boiler (1915), 24ft. by 6ft. 6in. “5 Ib. W.P. 
TANKS (oiler Shells), 39ft. hy 8*t., extra heavy 
Ditto 30’t. by 7ft. 25ft. by 7ft. | 


H. & T. DANKS (Netherton), LTD., 


Boilermakers and Engineers, Netherton, DUDLEY. 





Aptitude, Birmingham. 
of Elevating and Conveying Machinery, Structural Steel 
Work. Bunkers, © 
issue dated December 8th. 


| New Conveyor Co., Ltd.,Smeth- 


WICK. Tele hone, 50 Smethwick. Telegrams, 
Designs and Makers of all kinds 


our announcement 
Spl. ex 580 


astin’s, &c. 





COLD PLATE 
ROLLING MILLS. 


ro Boilers, All Types and 


Vertical, Loco., Cornish, Launch, Field-tunes ; 
Air Receivers, Feed-water Heaters, &c THE 
on A NTH AM BOILER & CRANK Co,, Ltd, Grantham 


may 








ONE 3-HIGH COLD PLATE ROLLING MILLS, to 
roll plates up to 4ft. wide, consisting of spring | 
housings of cast steel with all accessories : three rolls | 
upper and lower of special hard casting, 700 mm. dia. | 
by 1450 mm. long in barrel, and middle roll of | 
chrome steel, 350mm. dia. by 1450 mm. long in 
barrel. Driven on bottom roll through enclosed 


heavy spur gearing. with two cast steel fiv-wheels, 
1400 mm. dia. by 200 H.P. Motor, 3-phase, 50 cycles., 
440 volts, 750 r.p.m., with starting gear. Feed table 
and lifting table behind, pedal-operated through gear- 
ing by 7.5 H.P. Motor, 3-phase, 50 cycles, 440 volts. 

e whole plant complete with all accessories, 
foundation plates and anchor plates. As erected in 
1927-8, when it was purchased new from the makers, 





ELECTRICITY, WHAT IS IT ? 
For Best Definition, see Page 9 of the 
“*Past and Future Development of Electricity" 
By H. G. MASSINGHAM. 


tt by Hutchinsons, London. 
AT ALL BOOKSELLERS. 6d 
Electricity is becoming part of our national life. All 


AUCTIONS 


WHEATLEY Kirk, Price & Co. 


specialise in 


VALUATIONS 


and 


AUCTIONS 


ENGINEERING AND 
MANUFACTURING 
WORKS AND PLANT. 


They also negotiate the 


SALE AND PURCHASE 


of 


FACTORIES, MACHINERY 
and all kinds of 


MANUFACTURING 
BUSINESSES 


46, Watiine Srreet, E.C. 4. 
16, Ateear Serane 


os TYNE: 26, Ce 





LONDON : 
MANCHESTER 
NEWCASTLE~ 


lingw ood St 


FOR ELEVATORS AND CONVEYORS, 
ALSO MALLEABLE IRON CHAINS, 


APPLY 


EWART CHAINBELT Co., Ltd., 
DERBY, ENGLAND, 


being an 7 -——- of the Chain Belt Engineering Co. 
and Ewart's Chain Mtg. Co., 1 Co., Derby, England 


HARPER, PHILLIPS, Ltd. 
GRIMSBY. 


CASTINGS 


To 10 TONS. GREEN LOAM or DRY 
1700 SHIPS’ PROPELLERS (Made and Sold) 


HARPERS LIMITED. 


last week. 











See page 43 


INCE FORGE Co., Ld., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Irom or Steel, Black of Machined, 
te 20 Tons. 


Millennium Malleable | 








from 7 to 70 should own a copy of this little work. 





Demag Aktiengesellschaft, Duisburg. 





Price £3000 F.O.R. 

Can be seen in position. 
JOHN CASHMORE, GREAT BRIDGE, 

STAFFS. 
FoR, SALE, AMMONTA REFRIGERATING PLANT 
irect coupled to SINGLE-CYLINDER CON 

DENSING ENGINE, horizontal type Output 16 
tons ice per 24 hours No condensing or evaporating 
nlant attached.—Apovly. J. and = TE NNE NT. Ltd., 
Wellpark Brewery, Glasgow, E 4028 a 


‘CAMPBELLS*HUNTERL* 


GEAR CUTTING. 


Worm Wheels cut up to 13ft. Oin. dia. dia. 
Bevel and Mitre Wheels planed up to 6ft. éin. 
Spur Wheels cut up to 12ft. é6in. dia. 





DOLPHIN FOUNDRY, LEEDS. 








OR SALE. THEODOLITES 
DRAWING TNSTRUMENTS. SECOND - HAND. 
CLARKSON’S, 338, Tigh Holborn, W.C. 
(Onposite Gray's Inn-road). 
OR SATER. LEVELS 
DRAWING INSTRUMENTS. SECOND - HAND. 
CLARKSON’S, 338, High Tlolborn, W.C 
(Opposite Grav’s Inn-road) 


ERTICAL ATR COMPRESSOR, 
caprwity 275ft. te 15 Ib. preasn 
20in. Heavy Tyre DISC and EMERY GRINDER 


" Bx. 





Enclosed Type, 


HEAD, 


CONVEYOR & ELEVATOR Co. 


ACCRINGTON. 
See Advertisement last week. 
PAGE 7. 


WRIGHTSON 


See Advert. December beg page 67. 


Castings 


Biackheart process). 


‘Millennium Steel Castings. 
| BOTH MADE FROM THE ELECTRIC FURNACE. 


LAKE & ELLIOT, Ltd. 


BRAINTREE, ENGLAND. 





STEEL PIPES, TANKS, &c. 
| FHOMAS PIGGOTT & CO. Ltd. 
85, Lionel St., BIRMINGHAM. 


See Advertisement, Dec. 20th, page 5 


RANSOMES & RAPIER, LTD. 


| 
Makers of 
| 





CRANES, ALL TYPES. 


EXCAVATORS (Steam, Electric, Diesel-Electrie). 
RAILWAY PLANT, ALL KINDS 


| WATER CONTROL APPARATUS, ALL KEINDS 
Ete. Etc. 

WATERSIDE WORKS, IPSWICH, and 

| 32, VICTORIA STREET, LONDON, S.W. 1. 


See our Advertisement last week and next week 


BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. BAXTER, L4., LEEDS 





tin. by 4¢in. by 10in. ** Weir ’’ BOILER FEED 
30in. METAL BAND-SAWING MACHINE, by 
a and a addell 
SINGLE - ENDED NiBSLING MACHINE, 
by em. Griffiths 
12in. Petrol-driven CENTRIFUGAL PUMPING 
SET. bv Prvsdale 
STANLEY ENGINEERING COo., Bath. Tele- 


phone 4294 (2 lines). 
FOR SALE, 





Telephone No 097 8 Hop 


FOR HIRE 


R HIRE, PUMPS and WELL-BORING TOOLS 

for Trial Borings and Deep Wells.—R. RICHARDS 

co... prer Ground - street, ioe, Oe. 
~ 





STEEL BUILDING, 


Sectional, as new, consisting of 4 bays, each span 
33ft , 2 bays 300ft. long, 2 bays 225ft. long, com- 
plete with three 5-ton electric travelling cranes, 
all in excellent condition 

Dismantled and F.O.R. price £6000 

Or without cranes Plans on application 





D. 
R'? ENGINEEP 


v 
BORINGS to 14,000,000 G 
GUAR 


BATCHELOR, ARTESIAN WELL 
‘WATER SUPPLIES EXPERT). 
Largest Boring, Sinking, and Pumping Plant. 
ESEND en a TESTED 
Ses PER DAY (ONE 


E. o 4, and Chatham. 


GRA 


ANTEED to 7,C°¢.000 
73, Queen Victoria-st., 





C. J. RICE, 10, Watling-street, Bexley Heath, "Phones : seatses 4908 ; Chatham 2071. 
_ Kent. __—CPBKOT GG | Wires: a. London ; $ ota Chatham. 
HE CHATWOOD SAF E COMPANY. ‘7 TD., - 
Shrewsbury, have for DISPOSAL CAPSTAN 


(Craven Bros.), operated by 16 h.p. motor, 400 A.C, 
3-phase, 50 pd., and 6 bollards. In excellent condition, 


WOR K WANTED 





in use only 18 months. Inspection and offers invited. 


4050 Ga 
x 98 Sy: 
xw. ins! D.C. DYNAMO by 


oe and Platt 220 aaa 285/300 r.p.m. 
OMBINED SUPERHEATED | ~ 
OER. 1915, 190 lb. wp. 
yo H.P. DITTO, Compound, Superheated. 
Weir COMPOUND BOILER FEED PUMP, 
gallons per hour 
Yard Electric-driven PORTABLE CONCRETE 
MIXER, by Ransomes. 
HARRY H. GARDAM and CO., Limited, Staines. 
3789 @ 





10,000 


and JOHNSON, 


Z. rks, Regenc 
(established 1810), 
GENERAL WOR 
Gap Beds, Capstans, 


and pattern shop. RB ASTON 
Ltd., memenenae Taunton. Ex. mu 


BERRY -~ SONS, Engineers, “The Albion 
mey - street, Westminster, 58.W. 1 
UNDFRTAKE MACHINING and 
Lathes up to 9in. centres with 
Automatics for bar work, Radial 


D. 
Wo 


and Vertical Drills, Planing up to 9ft. by 4ft. by 4ft., 
Shaping, Milling, Gear Cutting to 36in. dia., Internal, 
| External and Surface Grinding, Hand Forging, Small 
Press Work, &c. 3318 m 





ELEVATORS and CONVEYORS. 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS 
SEWAGE SCREENING & RAKING APPARATUS. 
TRAVELLING DETRITUS ELEVATORS. 


S. S. STOTT & Co., HASLINGDEN, Nr. Manchester. 














TANK LOCOMOTIVES. 


SPECIFICATION and WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 
| R. and W. HAWTHORN, LESLIE aad CO., Ltd. 


Nuwcast.s-on- Trxs. 





ag | TAYLOR AND CHALLEN 
PRESSES 


FOR PRODUCTION OF SHEET METAL WORK 
COINAGE, CARTRIDGES, AND GUNPOWDER. 
Foundry, Works & Showrooms: BIRMINGHAM. 
See large advert. page 47, December 20th. 








Printed for the Proprietors by Gonos Revertns, 

Liurrep, at Guevesete-giace, Fetter-lane, London, 

and published weekly by Antoun RonaLp VavucHAN 

at Tus Enoineer Office, 83, Norfolk-street, Strand, 

in the Parish of St. Clement Danes, in the County 
of Middlesex. 























